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PLATE 1

QORI NG LOG: V-1
OCATION: 1710 villa Strest, Mountain View, California
ELEVATION: 62 feet (approximately) U.S5.6.8. Datum
DATE & TIME DRILLED: May 24, 1984 (1500 to 1740 Hours)
WATER LEVEL: Free water encontered at 29 feet; at completion of drilling
water level 24 feet below the ground surface,

RERTM.IN FEET  BLQWS/FOQT
6 -~ 0.2 '

12,5 -, 15

15 - 20

15,5 —~mememmmmmmaaaae 50 =momm-
20 ~ 25

20.5 --------------- 37 ——————
25 - 35

' 25,5 =wcemmmmmeeaao ve 40 =erean
3005------ ------ »m--- 22 ------

50,5 ===-- 50 blows for 3"

BOTTOM OF BORING

RESCRIDTION .

AC paving and base material

Grayish brown (5YR 3/2) silty clay (CL)
medium stiff, damp.

gome gravel at 8 feet,

Moderate brown (5YR 3/4) silty clay (CL)

. medium stiff, moist.

Medium gray (N 5) gandstone fragments
(sp) angular, up to 1/2 inch dia.

Dark yellowish brown (lOYR 4/2) silty
clay (CL), stiff, moist.

-~ Undigturbed soil sample,

Grades gravelly and wet at 17 feet

Grayish olive (10Y 4/2) silty clay (CL)
contalining well preserved
gastropods shells up to 0.3 inches
long, stiff, damp,

~- Undisturbhed soil sample,

Dark grayish green (5G 4/2) silty to
sandy clay (CL to ML) with some
peat and rock fragments, stiff, wet,

-=- Undigturbed soil sample,
== Undigturbed soil sample,

Increase in rock fragments, up to
1l inch in dia., fragments appear to
be composed of serpentine, soft,
saturataed. .

Olive gray (SY 3/2) silty to sandy clay
(CL to ML) with occassional rock
fragment, stiff, damp.

-= Disturbed soil sample,

Fine-grained egandy to silty gravel (SW),
angular to subangular, up t0 1/2 inch in
dia. (average size 0.02"), loose,

» saturated,
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PART 1 PAGE 1 OF 2
JOB RO.— BORE HOLE NO.
7403 v-11
PROJECT TOUATTON .
Jasco Chemical Corp Mountain View, CA
DRTLLING EQUTPHMENT
ASE Drilling Mobile B-61 Hollow Stem
RYDROGEOLOGIST - DRITTER -
Scott Rice Chris
DATE START/TINE TOATE FINISH/TINE SURFACE ELEVATION [TOTAL DEPTH
6/20/90 0900 6/20/90 1515 41.5 feet
WELL TASING STREER TYPE CERGTH STOT
4" Sched 40 PVC 4w Sched 40 PVC 10 feet 0.010-inch
BORE HOLE LOG
DEPTH SAMPLE BLOW {RECOVERY
NUMBER | COUNT GRAPHRTC
PER 6/ LITHOLOGIC DESCRIPTION REMARKS LOG
- cuttings - sandy clay and clayey sand, dark gray, PID (background) Z-4 - -
-- moist, low plasticity - =
-- CL/SC - sandy clay and clayey sand, very dark gray PID (sample) - 3 -~ -
- | vir-2 | 4s5211 ] 3w (10YR 3/1), 40-60% sand, 40-60% clay, moist, o B
-- poorly sorted, subangular  particles to 1 mm . -
- diameter, firm, low plasticity - =
5-- CL/SC - as above - -
- P vit-5 | 3/5/8 | 14w SM - s7{ty sand ?rayw§h brown (T0YR 5/2), 30-40% PID (sample) - 7 - -
-- silt, slightly moist, moderately_uel[ sorted, PID (borehole) - 0 - -
- mediun sand, particles to 2 mm diameter, friable - -
10-- SM/SC - clayer and_silty sand, dark brown (10YR 3/3), -Of f-C
- v11-10 | 3/5/8 16" 30% ctlay, 20% silt, 50% medium sand, moist, PID (sample) - 4 -Z -
- poorly sorted, subrounded, particles to 1 mm T -
- diameter, firm but friable, low plasticity T -
- cuttings - light gray gravel between 13 and 15 feet - ::
- ML - fine sandy silt, dark brown (10YR 4/3), moist, - -
15-- low plasticity - T
- | VI1-15 | 7/8/7 181 SW - medium sand, dark brown to black, <10% clay ard PID (sample) - 3 - -
-- silt, slightly moist, poorly sorted, loose . . '_ T
- SM - "s7lt and _fine sand, olive brown (2.5Y 4/4), Driller notes softer sediments|-_ -
-- 40-60% silt, 40-60% fine sand, slightly moist, at 16 feet e
N soft, not p[astic - -
- SW - sand and gravel, dark grayish brown (2.5Y 4/2), - -
20-- trace silt, dry, poorly sorted, friable - =
- | vi1-20 | 3/5/8 | 16" ST - clayeg sand, olive brown to black (2.5Y &/4 to PID (sample) - 2 - T
-- 2.5Y 3/0), 40% clay, slightly moist to moist, PID (borehole) - 1 o e
- €oorly sorted, particles to 4 mm diameter, - -
-- enses of hard clay, abundant decayed rootlets - -
- SM - silty sand, olive (5Y 4/3), 40X silt, 10% clay, . - -~
25-- moist, poorly sorted, medium to coarse sand to - "
- | vi11-25 ' 3/6/9 I 18n 2 mm diameter, low p[ast1c1ty PID (sample) - 1 - -
- GM - silty sand and gravel, 20% silty, moist, - -
.- very poorly sorted, subangular, friable T -
- XX X%
- XX XX
30-- cl - sti htly sandy clay, dark olive gray (5Y 3/2),
.=} v11-30 18/24/33 18u 10-15% fine to medium sand, moist, moderately PID (sample) - 1
. - L___‘ plastic, firm .
v - GM - sand and ?ravel, 20% gravel wet to saturated, Driller notes difficult -
- very poorly sorted, subangu(ar, particles to drilling at 32 feet, then --
- 0 mm diameter, loose, friable, zones of iron easier drilling at 155 feet --
.- oxidation throughout --
-- GM - sand and gravel, 20-25% silty and clay, . -
- P vit1-35 [12/9/14 NA saturated, very poorly sorted Sample collefted for sieve -
i analysis. --




PART 2 PAGE 2 OF 9
JOB NO. BORE HOLE NO.
7403 v-11
PRUJECT - TOCATTOR .
Jasco Chemical Corp Mountain View, CA
BORE HOLE TOG
TH SAMPLE BLOW jRECOVERY
NUMBER COUNT GRAFATC
PER 6/ LITHOLOGIC DESCRIPTION REMARKS LOG
- cuttings - sand and gravel -]
40-- I 3
- Total Depth - 41.5 feet —] .-t
45--
50--
60--
65--
70--
75- -




PART 1 ' PAGE 1 OF 2

JO8 WO, BORE HOLE NO.
7403 v-12
OIECT ' TOCATTON —
Jasco Chemical Corp Mountain View, CA
LLTNG CONTRACTOR DRTLTTING EQUIPMENT
ASE Drilling Mobile B-61 Hollow Stem
RYDROGEDLOGIST . DRTLLER i
Scott Rice Chris
DATE START/TIME [DATE FINISH/TIWE SURFACE ELEVATION TOTAL DEPTH
6/20/90 1555 6/21/90 1545 42 feet
WELL CASING SCREEN TYPE LENGTH SLOT
4" Sched 40 PVC 4" Sched 40 PVC 10 feet 0.010-inch
BORE HOLE LOG
DEPTH SAMPLE BLOW |RECOVERY
NUMBER | COUNT GRAPHIC
PER 6' LITHOLOGIC DESCRIPTION REMARKS LOG

PID (background) - 0

cuttings - (ML) sandy silt, dark gray, 30X sand,
slightly moist, firm

L )
L SO T T T e T v v B B

L T O T U O T T T e v O O O

color change from dark gray to light tan

i
]
[}

cuttings - (SM) fine sand and si{t, tan, 40% silt,
- <10% clay, well sorted, loose
-- PID (borehole) - O
.- cuttings - (CL) sandy clay, dark gray, 25% medium
- “sand, slightly moist, {iom bt friable,
10-- low plasticity

Driller notes difficult

ndy Liah 5% med dritling 10 to 12 feet

cuttings - (CL) sa clay, light gray, 2 ium
sand, slightly moist, f?rm but friable,
low plasticity

L R T I R S S R T S N R T T B
T R A R T T

®

cuttings - (GU)lsand and gravel, < 20% clay and silt,
or

e O T |

15-- SM - sa silt and silty sand, dark brown (10YR 3/3), -
- | vi2-15 [16/19/23] 18n trace clay, sljghtly moist, hard PID (sample) - 1 _ -
-- SW - sand and gravel, dark grayish brown (T0YR &/2), T -
- <10% clay and silt, slightly moist, very poorly - -
-- sorted, subangular, particles to 16 mm diameter, - -
- loose - -
: PID (background) - 1 - -
20-- S e
-} vi2-20 NA 18u SM - sandy silt and silty sand, dark brown (10YR 3/3), PID (sample) - 1 - -
-- 20% clay, firm, moderate plasticity - i
25-- ML - sandy clay, dark grayish brown (2.5Y 4/2), . -z -
- | v12-25 | 3/5/8 18% moist, stitf, moderately plastic, sand replaces PID (sample) - 1 “ -
-- decaying rootlets, abundant iron oxidization . -
- XX X
- XX X
- SW - coarse sand, olive brown (2.5Y 4/4), trace silt, )
30-- wet, very poorly sorted, subangular loose, .
-} v12-30 | 10/5/6 l 18" qrades finer to 20,75 feet PID (sample) - 1
-- CL - clay, dark gray (Z2.5Y 4/0), trace sand in
- decayed rootlet zones, moist, stiff . -
-- First Water - 32 feet NEE
- 1 v11-35 |12/9/14 NA sample collected for sieve |. |--|.
.- analysis. -

VL




PART 2 FAGE 2 OF ¥

JO§ WO, ' BORE ROLE NO.
7403 v-12
PROJELT [COCATTON . K
Jasco Chemical Corp Mountain View, CA
BORE HOLE LOG
PTH SAMPLE BLOW RECOVERY
NUMBER COUNT GRAPHIT
v PER &/ LITHOLOGIC DESCRIPTION REMARKS LOG
- cuttings - sand and gravel L -.
40-- --] .
- Total Depth - 41.5 feet _.. -

wi
o
. ' 1 ' [ * . 1 v . .

o
& z
L T L T T
L e L T T T S S T T T N TR N S SO ST S S S T S T T T TS R




BORING LOCATION TASCO C /ITEMICAL CpR AR ATICH/

GROUND EL.

DEPTR/ELEV. WATER2S.0 (A) 26-3 (Bs) |DRILL CONTRACTOR . o/ 5 a0 IO JLL N O

TOTAL BEPTH S 2.5

[7”({]7]11”IIIIIFII7T1IIIIIT[HII[llllf.lrllll7llT.Ijl

f’llll]ﬂl1

TV T I TTTTY
o
Y

1
A
o

)
-

]{HHIHI]IH
0
i

slacie, aepenie iy fipm-BinsTiC
Ares

E.5 - RxTror rigizefe iA Aon -
PlesTie Breg

1,
- /-:)1/1,‘/'611-”\/'_.}(. Fo v

L greaentsh blac/ Lphd e,

145 =170 SADY GRAVE L
Sitmith Llet K alferrnatlny

Seartly Grad /3, wicy favel Lapess,
% - Se %, Gﬂ'ycgj 20 5°% /-,74-,,54,¢<
Seir ) T (o25e ™ L/:}w}/ ‘arc.

: ' /
(T FIE S SAN LY CLAF M ecitean
Z 2N ’
7Er7 8.

'
Sl e

~.

— /
N ., —~ 3 ..
N R T Dee ) Fytite

Lrar/g, Con it h BleCIC

le s ?0'8 ! ;/‘.s.rf/;J C‘/l‘::/_' /4’4.‘_‘—/"/-'-/‘.
‘¢

o
AT Y

[exY

Ce-

(N

e

)
~
O

(o)

}—
o

—
o

e
I~

cC

|

}—
(@2

=
(o]

)
()

e b ey oo b b

Cc‘t/ 75
z2s
RSl N
CC-=< A R
Ceob 22.1¢C
T
(20
Z <
] /_"J"
Coq 7.5 | <C
e -1 Co
NN D

DRILL RIG Cae- 75 }aonmu DlA. &5 77 ]ous DRILLED 4/2% -5/x/5 7 |LOGGED BY 243
soit saMPLE | PR
0EPTI REC. | HODE REMARKS
CLASS . DESCRIPTION £ NO | -
| Frel 0 ;
- 0.0-2.0- sAnDY CrAVEL! LishT 3 ‘ :
EGC é—rvon/- éo %, Gravel, ¢ty ue T0 - 9,. d :
15 "eliamerct, qotf Sancl Iy - 4 C¢- 2:5 :
loate. s 3 - :
2 iy
12.0-7/85: LEAMCTLA Y} d?cﬂ'éaw\ 3 :
T8 % ,{nij <2 6 /fpp’uu«, 7o . _ :
(anrp;fqrri ,wt(_v;Crt'/C P‘K,’Ttlfrj ; ;Z/./‘ CC_
a/.P- ‘ : C('Z. 2-7 .
47 o
CL \35-/ (/‘,‘1/(.1’(,/\-’:'“[-(, C‘D/(‘Mcwtf;- : 25
’
.
.

.
R

{lll!|i|ll‘lll|lllll‘|

W
YA Wahler
Associates

TAZey CHE ISl TG

~

e

{EXFLCRH{GH SORING LEG

PeyrgCt ~0.

TG G

SHEET 0.

1

ar ¥

ECRING %0,

/

l a

Z




BORING LOCATION GROUND EL.

DEPTH/ELEV. WATER [oalu. CONTRACTOR TOTAL DEPTH
DRILL RIG [aonms OIA. [cns ORILLED LOGGED BY ]
S0IL saupLe | PR
OEPTII REC. | ®oOE REMARKS
CLASS. QESCRIPTION NO. /00

/_9«,5-20-8»-' 54"6/7 C/Gy (&n1.)

70.8-2.8 - Sant/f Gvavel t Meltld
Grezmigh blecic) mechom bow

TTTT
°
‘\

(c—7 2.5 lcc

BRR
"4
-0

z/-8-225+ leam C/aj.' Heniboe 59
Grecnich L/<(/</f“.‘¢r/l4.m by
22.5-32-5 Sandycley; _
C;‘.rem._lfk Eron ;s qnd Gane]
GO {sl til Tl mcuﬁ:”‘fﬁ‘/ﬂq

0
'\

25\ cc
CC 0 7

TERENIREN N REARENERERERL

2.0 Coluy clarre 1O
Grezaith-tlace
26 “2\cc
(e /f 5
CL 27

- ! .
& - :Tn*rj Sevves oo/

(3]
(0 5] ) .
AR EAS NSNS NNISEEE|

~N
0y

ol =

™
w

0.0 - <z Ay Comite Cercl 30

3
\T
‘_\\l I\]
(5} x i
~
S

|HTTTIIII]IlIllrlll]llllll[TllHIIIIIII[HIIIIIII]

N
sreve o o g Do e o s cv e bt el

p 0
32 — 7?..__,:‘_)-,7*{/1__/
- 2 F-2= < Dy ; o ~ ~ (A2 AR S O N
- 22:3-25.0+ ,/:r/.',-f&'y'(/://LL H _ ey B :
" JIER IS BIRL gt el 2o 3] —
— Sardd, 209y ~/ A 3 2.8
o g b Cleu g Sroven odel” - ., <\,
= Js¢ > ST 30y 25 |LC
f:— 34 '
» - - = . ; 1 -
- 32:0°29.8 ! Grawelyfzre: =
I~ Preoviglebiiae s - 4

- ’,./Yv f s ’ bLi (:6 s 35)»61\"_32) Mo e -

Sardt ] o0 e ; =
- Sard ;o0 T = 7.5
— 36 ~ Sy 2= et
A — - e AU Rt r
- r) — Lo
Lt —
- .
L |
- - ]
- 38 — ;
- — . =
- 4 (o =\ {C
- ~ /- -
I -
: R B Lo ',f?_;;. L/\ 1
~ E9A-crg. 3 ClAy Ligai el —
T Ay heer, 5asa Ve e Turel; Lo Sl

rusloane D7A5TK 0T ' | ] | [
‘-,V\“,ﬂ.q,7 . R EXPLORATION BCRING LOG | EZCAING KO,
A VIO T e Y R ]
_//i_\,((j \_/-/-'(/- CCC Ly

PITICET w0, sweel vo. | T 7
Z00 o id 2 o 7

Associates




S0RING LOCATION

GROUND EL.

DEPTH/ELEV. WATER

DRILL CONTRACTOR

TOTAL QEPTH

ORILL RIG [soriNG 014 ﬁuz DRILLED LOGGED BY

sqIL PR

CLASS DESCRIPTION peprn| SANTLE | e oot REMARKS

) - RO
_ 378-419
[~ 37,3,-1/6.3--62(/’ V(fwr-) 40 - 1o | benw‘ﬂjﬁ"j‘v 8!_? 87
- - Jce- 17 — 1 cd -
- . 1.0 T gr0 EDUF Lol NG -
= ] //2?/5? o 1 Coninutf
5 v - 5‘// ?;l Casins pusbod _:_1
= e CZ/g 0.9_ /1 o [,ubdpﬁoﬂi'\/ -
] 25 5//8%, urie regemed 3

E - 5/,//é57-_ -
:— 44; /0 .
- . 7 </ = ' =
- 3 7 25 7
= - 5
= 46 3 =
- = &/ D‘yzf o< »’—«. ) L.‘;—} 515 Y ]
= #.3- 575 = GRAVELY SAVD 1 - 755l el oy ;‘Zm,j_, 3
LS /’\"4(“'/'/1 4 lac K25 254 raechem . 3-A B A;UU'” P omavetial Nl‘wu"i
= of| Seedy 25302 Y . rivcedin plesnc hese,
- Gf ”‘°"~J/ u/«»/nm/jz( ,f?_?;/tz‘ ' ;;,,na‘)f . ' I 3
F'_ Cemenred 7/ 7 48 ~ ‘j
- HR.Z- Colorcharge o fellod . s ]
- A ? 'j CC20 == ga m
- WG~ rrarealn] PG Creonic, . 2 .
- Sarssted ] .
iy 500! Gruald Clagm et 7O |50 =
- 1 d semera = 7
= :1 R2) /A k- -
= 34218 25| " =
- ] .
E_ 57 - -:
- 7
- . .
- S EVLRVEN e e ]
- 54 5 -
: ] S
t: = £=2.0 c Saved 1a Au//tw j
F m Stern - S\"‘l"/\ 7 éfl ¥ qMM(‘k('_J
[ 7] = S22 frutien .
_. S5.0- I/l_)r\f“t)l'l" r 5‘41\;{7 — I / c- '5‘4"’/&__
- AETY IR _MIT_'L‘:‘C :f‘:fof, el (“(‘J 56 “5 CC—’&_, Z_./_: CC plecasd 1A Aa(‘ ]
- J Y . - zso f/r’///_\(- h,/// 7
- 20 -clalle Uicp etz
3 HE 625 - SANDY LAY fell=) : sToranin e efs
- Exon e 20-509% Cis 3'70‘9 58.3 .
-~ L{f e _f:,rd (T, e 17 050, . . i ) .
- C e ey 2o e R UG
- . -
wl 60 ]

N :

\\Wahler y EXPLORATION SGRING LAOG{ 8921ING KO,
7. ) -
ot 2D C i cHE L Cpr Peyyicr N9, TIZEETN — A
Associates LRy A




BORING LOCATION ? GROUND EL

DEPTH/ELEV. WATER DRILL CONTRACTOR TOTAL DEPTH
ORILL RIG Iaunluu 0IA. [nns ORILLED LOGGED BY
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PART 1 PAGE 1 OF 1
JOB NO.” BORE HOCE NO.
7403 c-1
PRUJECT COCATION . -
. Jasco Chemical Corp. Mountain View, CA
- DRILLING EQUTPMENT
ASE Drilling /8% Hollow Stem Auger
AYDROGEOLOGIST _ UKILLER .
Scott Rice Chris
DATE FINISH/TINE SURFACE ELEVATION TOTAL DEPTH
7/13/90 0900 7/13/90 1045 31.5 feet
WELL CASING SUREEN T7PE LERGTR SLaT
E BORE HOLE LOG
DEPTH | SAMPL BLOW |RECOVERY
NUMBER | COUNT GRAPRIL™
PER 6/ LITHOLOGIC DESCRIPTION REMARKS LgG
LR T TSNP PP CL - sandy clay, black (7.5YR 2/0), 30-40% medium hydrocarban odor
- | B-1-3 7/9/14 16" sand, subrounded particles to 2 mm diameter, PID (sample) - 60
-- Low plasticftz
R R AL LR R EE LR cuttings grade lighter in color-----ccccsvovmccccoccns
Gee Jemmmncececcceacencaaaas SM - silty fine to medium sand, ver{ dark gray hydrocarbon odor
- 1B-1-5 | 4/5/8 | 13» (7.5YR 3/0), 30% silt, trace clay, moist, goorly PID (sample) - 120
-- sorted, particles to 6.5 mm diameter, friable PID (borehole) - 1.0
.- cuttings grade finer------<veseevomecmcneuomananaan- hydrocarbon odor in cuttings
10-- [-r--seeeee e ML - sandy silt, greenish gray, 20-25% moderately hydrocarbon odor
- | 8-1-10 | 6/7/8 16% well sorted sand to 0.5 mm diameter, trace clay, PID (sample) - 72
-- moist, friable, not plastic
. - cuttings grade finer-----=--===sc=c-cceeiecemoanoias
- CL - clay, olive gray (5Y 4/3), trace sand, trace
15-- |#=--=--=cescecccccananaa silt, moist, moderate plasticity, firm hydrocarbon odor
- | B-1-15 | 7/4/5 18n -- SW - ?ravel!y sand, greenish gray, 25% gravel to PID (borehole) - 1.0
-- -- cm diameter, verZ moist, very poorly sorted
s e CL - clay, olive gray (5Y 4/3), 15-20% poorly sorted,
-- medium sand, trace silt, moist, moderate
- pltasticity, firm
20 |m-mscmssecccocemmceaaaann CL/SC - sandy and silty clay, greenish gray, 30% silt,| moderate hydrocarbon odor
- | B-1-20 | 4/7/11 170 20% sand, moist, low p ast!ctgr, firm, PID (sample) - 34
-- interbedded Hltﬁ clayey and silty sand, olive
Y Y Y P (5Y 4/4), moist, poorly sorted, particles to
- l 2 mm diameter
25+ |semmmssececseccicccoaaaan- SC - sa silt and clay, bluish gray, 30X silt, 30% moderate hydrocarbon odor
- | B-1-25 NA 184 poorly sorted sand, moist abundant plant rootlets PID (sample) - 110
-- SM - fine sand, olive gray (5Y 4/2), 20% silt, no
R R e e clay, wet, moderately well sorted, soft
3Q0-- frmeeesmmsseseccanenaooonon SC - clayey sand, bluish gray, 30% clay, moist but moderate hydrocarbon odor
- | 8-1-30 | NA 184 wet at 31.5 feet, poorly sorted, particles to PID (sampte) - 52
-- 3 mm diameter, abundant plant rootlets, friable
-- Total depth - 31.5 feet
5..




PART 1 PAGE 1 OF 1
JOB NO. BOKE HOLE NO.
7403 c-2
PROJECT LOCATION s s
Jasco Chemical Corp. Mountain View, CA
TRG CONTRACTOR DRTCCTNG EQUTPMERT
ASE Drilling '8 Hollow Stem Auger
AYDROGECLOGIST DRILLER )
Scott Rice Chris
TDATE FIKISH/TTHE SURFACE ELEVATION [TOTAL DEPTH
7/13/90 1115 7/13/90 1230 31.5 feet
WELL CASING SCREEN TYPE LENGTH SLOT
] AMPLE BLOW [RECOVERY BORE FOLE 00
DEPT S L
NUMBER | COUNT GRAPRIC
PER 6/ LITHOLOGIC DESCRIPTION REMARKS LOG
. CL - sandy clay, 30-40% poorly sorted sand to 1 mm no odor
- | B-2-3 | 7/9/14 | 10® diameter, low plast?gityf subangular, firm PID (sample) - 0.2
- | ] cuttings grade coarser------~---------vscenaooncanooon
Bee essmm-cecmmmmmemnceeaao . no odor
- | 8-2-5 6/7/8 18n SC - clayey sand, olive gray (5Y 4/2), 40% clar, PID (sample) - 0.0
-- trace silt, moist, poorly sorted, subangular
S R R R R particles to 1 mm diameter, frIaBle, abundant
-- plant rootlets
10-- [-=---eeemccecccamanaonana. SC - clayey sand, olive (5Y 4/3), 30% clay, moist, no odor
- | B-2-10 | 7/8/10 18n poorly sorted, subrounded particltes to 0.5 mm PID (sample) - 0.4
-- diameter, friable, zoned with blue-gray clay
“ -- ML - sa silt, dark yellowish brown (10Y 4/6), 30%
- poorly sorted sand to 0.5 mm diameter, moist,
15-~ Jo=--eccmmecscceaccicaannns moderatel{ plastic no odor
- | B-2-15 |10/10/7 18n -- SW - gravelly sand, salt and pepper, <10% silt and PID (sample) - 0.6
-- -- clay, moist, subangular, very poorlZ sorted
R R R e R L ML - sa silt, dark yellowish brown (10Y 4/6), 30%
-- poorly sorted sand to 0.5 mm diameter, moist,
- moderately plastic
20~ l----mecemseieaainenaoas SM - silty sand, olive (5Y 4/3), 25% silt, trace clay, no odor
- | 8-2-20 | 477710 | 7v moist, poorly sorted, subangular particles to PID (sample) - 1.4
-- 1 mm diameter, frlab[e, not plastic
25-- |recsesecsecsccmccaccaocaan SM - sandg silt and silty sand, olive (5Y 4/4), slight hydrocarbon odor
- | B-2-25 |8/16/13 18% 40-60% silt, 40-60% sand, very moist, low PID (sample) - 0.8
-- plasticity, soft, grades coarser to blue gray
S R LR E L EEE R silty sand at 27.75 feet, 30% silt, trace clay,
-- moist, very poorly sorted, particles to 2 mm
- diameter, friable
30-- |e=cce-e-mcecccmcnccaconann SW - coarse sand and gravel, bluish gray, 20% silt no odor
- | 8-2-30 | 6/5/7 18n clay, wet, very poorly sorted, subangular PID (sample) - 0.0
-- particles to 1 cm diameter, friable to loose
-- Total depth - 31.5 feet
5-.




PART 1 PAGE 1 OF 1
JOBNO. BORE HOLE NO.
7403 c-3
- TOCATION .
Jasco Chemical Corp. : Mountain View, CA
DRTLUTNG EQUTFMENT
ASE Drilling 8" Hollow Stem Auger
RYDROGEOLOGIST DRTCLER _
Scott Rice Chris
SURFACE ELEVATION [TOTAL DEPTH
7/13/90 1320 7/13/90 1500 31.5 feet
Welbk CASTING SUREEN TYPE LENGTH STOT
BORE ROLE (OG
DEPTH | SAMPLE BLOW |RECOVERY
NUMBER | COUNT GRAPRIT
PER 6/ LITHOLOGIC DESCRIPTION REMARKS LOG
S U SRy S SC - clayey sand and sandy claZ dark grayish brown no odor
- | 8-3-3 | 4/9716 | 12w (2.5Y472), 40-60% sand, 40-60% silt, moist, PID (sample) - 0.0
N R L e LR L LR LT very ?oorly sorted, particles to 2 mm diameter,
- | | not plastic, firm but friable
oo Jecccemmeca et e caeaee SC - sandy and silty clay, dark grayish brown . no odor
- | B-3-5 [5/11/14 18n (2.5Y 472), 20-30% sand in lenses to 2 cm thick, PID (sample) - 2.0
-- 20% silt, poorly sorted, subrounded, low
R EE R e e LR plasticity
10-+ Jeewem-cmmmcccmecccecnaas sC - clagey sand and sandy claZ dark grayish brown no odor
- | B-3-10 | 7/9/716 | g (2.5Y 4/2), 40-60% sand, 48-60% silt, moist, PID (sample) - 0.0
-- poorly sorted, not plastic, firm
- l ML - silt and fine sand, dark grayish brown
15+« [--=--rmevrecmmeccanaaaaaae (2.5Y 4/2), grading coarser to 15.5 feet no odor
- | B-3-15 | 9/9/4 184 -- SW - coarse sand and gravel, <10% silt and clay, PID (sample) - 0.0
-- loose, verE poorly sorted, subangular .
L bR LR LR CL - sandy clay, 20% silt, moist, moderately plastic
20-= [=---ecsescmmicccmaeaeao SM - silty sand, olive brown (2.5Y 4/4), 20% silt no odor
- | B-3-20 9715721 18" moist, very poorly sorted, subrounded partic(es PID (sample) - 0.0
-- to 1 cm diameter, loose to friable
25-- |emesmmoemoccmseccccanoocns SM - silty and claHey sand, dark grayish brown no odor
- | B-3-25 l 6/8/12 18n (2.5Y 4/2), 304 silt and clay, very moist, very PID (sample) - 0.0
-- poorly sorted, subrounded particles to 2 mm
I R e e e R diameter, friable, not plastic, abundant iron
-- oxidized plant rootlets
- diameter, friable
30-~ |-----nmsemesessosocaoaa-- SW - coarse sand and gravel, 15% silt and clay, insufficient sample for
- | B-3-30 | 5/9/28 181 saturated, very poorly sorted, subangular PID analysis
-~ particles to 1 cm diameter, loose
-- Total depth - 31.5 feet




PART 1 PAGE 1 OF 1
JOB NO. BORE HOLE NO.
7403 -
JETT COCKTION .
Jasco Chemical Corp. Mountain View, CA
LLING CTONTRACTOR DRTLLTNG EQUTPHENT
ASE Drilling 8" Hollow Stem Auger
HYOROGEDLUGTST DRITTER ]
Scott Rice Chris
SURFACE ELEVATION TOTAL DEPTH
7/14/90 0800 7/14/90 0930 31.5 feet
WELL CASING SCREEN TYPE LENGTH SLOT
OVERY BORE HOLE L0G
DEPTH | SAMPLE BLOW |REC
NUMBER | COUNT GRAPHIL
PER 6 LITHOLOGIC DESCRIPTION REMARKS LtoG
I R LR LT CL - sandy clay,’blgck (5Y 2.5/1), 30% poorly sorted no odor
- | B-4-3 | 36714 ) 2 sand to 1 mm diameter, moist, moderately plastic, PID (sample) - 0.0
- --------i--------i -------- firm, abundant plant rootlets
Bee Jro-vosvecceaacaeaaaan CL - sandy clay, very dark gray (5Y 3/1), 30% poorly no odor
- | B-4-5 | 5/7/8 | 1an sorted sand to E mm diameter, moist, subaﬁgular, PID (sample) - 0.0
-- --------{ ----------------- not plastic, friable
10°= |====cseommmaacaemaaaaae CL - sandy clay, verz dark gray (5Y 3/1), 30% poorly no oder
- | B-4-10 | 5/9/16 18u sorted sand to 2 mm diameter, moist, subangular, PID (sample) - 0.0
-- not plastic, friable, mottled with coarse sand
-- ML - silty fine sand, grayish brown (2.5v 5/2), 20%
- silt, 30% medium to coarse sand, poorly sorted,
- particles to 4 mm diameter
- SW - coarse sand and gravel,_olive brown (2.5Y 4/4),10
15-= |==evmmcmmmceiaeeeeas 10-15% gravel, 10-15% silt, moist, very poorly no odor
- | B-4-15 | 4/5/6 | 18n sorted, subrounded particles to 1 cm diameter PID (sample) - 0.0
R R LR LR ML - fine sandy silt_and silty fine sand, olive brown
.- (2.5Y 4/4), 15-20% medium to coarse sand, moist,
- low plasticity, firm, poorly sorted, particles
-- to 3 mm diameter
20-- [-=--eccicceceacee e SC - clayey sand, olive (5Y 5/3), 40% clay, moist, no odor
- | B-4-20 | 6/7/13 18 very poorly sorted, subrounded particles to, PID (sample) - 0.2
.- 1 cm diameter, moderately firm, low plasticity,
R AL LR L L LR abundant plant rootlets, pockets of coarse sand
- l SW - sand and gravel, 20% clay and silt, very poorly
257" Jm-emecccccccccaecacacaasas sorted, loose, rticles to 1 cm diameter no odor
- | B-4-25 | 4/8/11 18w CL - sandy clay, dark gray (5Y 4/1), 25% sand, moist, PID (sample) - 0.2
-- firm, not plastic, rticles to 2 mm diameter
e e L L LR e b e SM/SC - sandy silt and clay, bluish gray, 30% medium
- sand to 0.5 mm diameter, moist, low plasticity
- firm, abundant iron oxidized p(ant rootlets
- ML - sandy silt, dark olive gray (5Y 3/2), 30-40%
30 |-----cccceseeciacnonaaaaan medium sand, moist, low glastxcity, subangul ar no odor
- | B-4-30 | 7/8/7 , 18u SW - coarse sand and gravel, bluish gray, 15% silt PID (sample) - 0.0
-- and clar, wet to saturated, very poorly sorted,
e R bbb bl subangular particles to 1 cm diameter, loose
.- Total depth 31.5 feet
35--




PART 1 PAGE 1 OF 1
TOB RO~ BORE WOLE WO.
7403 c-5
OJECY LOCATION .
Jasco Chemical Corp. Mountain View, CA
RILLING CONTRATTOR | ORTCCING EGU[PHE“T
ASE Drilling 8" Hollow Stem Auger
HYDROGEOLOGTISY . DRILLER .
Scott Rice Chris
DATE FINISH/TINE SURFACE ELEVATION TOTAL DEPTH
7/14/90 1115 7/14/90 1300 31.5 feet
WeLL TASTNG SCREEN TYPE LENGTH 5L0T
BORE HAOLE LOG
DEPTH SAMPLE BLOW |RECOVERY
NUMBER | COUNT GRAPHICT
PER &' LITHOLOGIC DESCRIPTION REMARKS LOG
e R e LT L L sC - clayer sand, dark grarish brown (2.5Y 4/2), no odor
- 853 | NA | v 40% clay, moist, poorly sorted, subrounded PID (sample) - 0.6
-- -----------------i -------- particles to 1 mm diameter, firm, not plastic
5-- --------l ----------------- SC - sandy and silt% clay, dark grayish brown no odor
- { B-5-5 416/9 15 (2.5Y 4/2), 30% fine to medium sand and silt, PID (sampte) - 0.6
-- moderately plastic
10-- |--mmcme et SC - clayey sand, olive gray (5Y 4/2), 20-25% clay, no odor
- | 8-5-10 | 6/8/7 15¢ slightly moist, poorly sorted, subangular PID (sampte) - 0.0
-- particles to 2 mm diameter, not plastic, friable
- grades coarser to gravels up to 5 cm diameter
15-- B--cmeccmoarocmmnancananas SW - coarse sand and gravel, dark brown (10YR 3/3), no odor
- | B-5-15 | 9/9/9 18" trace silt, moist, very poorly sorted, : PID (sample) - 0.0
-- subrounded part]c[es to 4 cm diameter, loose
-- cuttings grade finer
20-+ [+=eseccacarocrmncccaannas SM - silty sand and gravel,_dark grayish brown no oder
- | B-5-20 |5/27/50 | 14 (2.5Y 4/2), 20% silt, 30% gravel to 1 cm PID (sample) - 0.1
-- diameter, moist, verr poorly sorted, subrounded,
- friable, predominantly quartz gravels
25-- |- tccaaaaa CL - sandy and silty clay, blue-gray, 20% sand, 30% no odor
- | B-5-25 | 3/4/6 18u silt, moist, moderate plasticity, firm, abundant PID (sample) - 0.2
-- decaying plant rootlets
30-- J--ec-zoemesmmmeiiiaae CL - sandy and silty clay, blue-gray, moist to wet, no odor
- | B-5-30 [6/20/16 | 18 moderate plast|c1tg PID (sample) - 0.8
-- SC - sandy clay, wet, 30% clay, 40% gravel to 2 cm
A B ER Rl bbb bbbl b diameter, poorly sorted, {oose groundwater e?countered at
-- eet
-- Total depth - 31.5 feet
35--
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MONITOR WELL CONSTRUCTION DIAGRAMS
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Ground Surface 0’ /i

25

35’

L0

™~

~ Steel Well Housing With

, Locking Cap

—107” -diameter Borehole

Sanitary Seal

(5% bentonite/95% cement)

4" -diameter Schedule 40 PVC

Blank Well Casing

Bentonite Seal

—Lone-Star #3 Sand Filter Pack

4" -diameter Schedule 40 PVC
— Slotted Well Casing With
0.010"~thick Slots

Bentonite Bottom Seal

Note: Well construction as shown is based upon data presented in original

consultant’s technical report.
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OHM CORP.

‘WELL COMPLETION DIAGRAM
MONITOR WELL V-4
JASCO CHEMICAL CORPORATION
MOUNTAIN VIEW, CA




Steel Well Housing With
— Locking Cap

]
/

Ground Surface 0’ ~ [T~Well Cap

— 8” -diameter Borehole

|__Sanitary Seal
(bentonite/cement mix)

31

27 -diameter Schedule 40 PVC
Blank Well Casing

Bentonite Seal

33.5° T Lone-Star #3 Sand Filter Pack
4.5 3 [ | | 27-diameter Schedule 40 PVC
L Slotted Well Casing With
36.5" | 0.010” -thick Slots
4|
Bentonite Bottom Seal
40.5°

Note: Well construction as shown is based upon data presented in original
consultant’s technical report.

£ = WELL COMPLETION DIAGRAM
\N= MONITOR WELL V-5

JASCO CHEMICAL CORPORATION
OHM CORP. MOUNTAIN VIEW, CA




"\ Steel Well Housing With

P

Ground Surface 0’/

\Lockmg Cap

™~ Well Cap

— 87 -diameter Borehole

Sanitary Seal
(bentonite/cement mix)

2" -diameter Schedule 40 PVC

Biank Well Casing

.——Bentomte Seal

g Lone-Star #3 Sand Filter Pack

&

27 -diameter Schedule 40 PVC

34.5'
37.5 : _ﬁ'
B
7 -
5’ 1
E)
5’
47.5’

Stotted Well Casing With
0.010"-thick Slots

Bentonite Bottom Seal

Note: Well construction as shown is based upon data presented in original

consultant’'s technical report.
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OHM CORP.

WELL COMPLETION DIAGRAM
MONITOR WELL V-6
JASCO CHEMICAL CORPORATION
MOUNTAIN VIEW, CA




/7~ Steel Well Housing With
Ground Surface 0’/ \ Locking Cap

Li F&\ Well Cap

8" -diameter Borehole

27 Sanitary Seal

™ (bentonite/cement mix)

2" ~diameter Schedule 40 PVC
Blank Well Casing

21’

— | one-Star #3 Sand Filter Pack

13.5' 1| 27-diameter Schedule 40 PVC
11.5' Slotted Well Casing With
' 0.010” -thick Slots

35.5

Bentonite Bottom Seal

42.5°

Note: Well construction as shown is based upon data presented in original
consultant’s technical report.
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F = WELL COMPLETION DIAGRAM
= MONITOR WELL V-7
- JASCO CHEMICAL CORPORATION
OHM CORP. MOUNTAIN VIEW, CA
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TOP OF STEEL WELL HOUSING STEEL WELL HOUSING

ELEVYATION 56.69 FEET ¥ITH LOCKING COVER
GROUND SURFACE ELEYATION
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Ground Surface 0’

29’

10}

_—— Steel Well Housing

™~ Locking Well Cap

10" -diameter Borehole

Sanitary Seal
(5% bentonite/95% cement)

4" _diameter Schedule 40 PVC

Blank Well Casing

29’
30’ | Bentonite Seal
31.5' :
—= |~
| | -+~ #2~16 Sand Filter Pack
[ 1| 4"-diameter Schedule 40 PVC
L F Slotted Well Casing With
1| 0.010"-thick Slots
a5 P
WELL COMPLETION DIAGRAM
MONITOR WELL V-11
JASCO CHEMICAL CORPORATION
OHM CORP. MOUNTAIN VIEW, CA




Ground Surface 0’/

28’

12.9

Steel Well Housing

™~ Locking Well Cap

—10" -diameter Borehole

| Sanitary Seal
(5% bentonite/95% cement)

| __4"-diameter Schedule 40 PVC
Blank Well Casing

~—#2-16 Sand Filter Pack

4" -diameter Schedule 40 PVC

41.5’

TITTTTITT]

Slotted Well Casing With
0.0107-thick Slots

WELL COMPLETION DIAGRAM
MONITOR WELL V-12
JASCO CHEMICAL CORPORATION
MOUNTAIN VIEW, CA




40’

11.2°

Ground Surface 0’ /

Steel Well Housing With
Locking Cap

13.5" -diameter Borehole

Conductor Casing Seal

10” diameter conductor casing

Sanitary Seali

{bentonite/cement mix)

2”7 -diameter Schedule 40 PVC

40’

Blank Well Casing

L 7"-diameter Borehole

—— Bentonite Seal

Lone-Star #3 Sand Filter Pack

2" -diameter Schedule 40 PVC

6.3’
46.3
48.3' 1F
o
gy
—
9.2’ B
57,5 B
5)
62.5'

Slotted Well Casing With
0.010”-thick Slots

Bentonite Bottom Seal

Note: Well construction as shown is based upon data presented in 'original
consultant’s technical report. '

MONITOR WELL I-1

MOUNTAIN VIEW, CA

WELL COMPLETION DIAGRAM

JASCO CHEMICAL CORPORATION




TOP OF STEEL WELL HOUSING
ELEVATION §7.68 FEET

GROUND SURFACE ELEVATION
58.80 FEET.

STEEL WELL HOUSING
¥ITH LOCKING COYER

a/‘ Lock

YELL CAP

SURFACE SEAL

YANAN
5! —SROUND SURFACE \;\\\\ b\\VQ\L
A A A
J i
\
S/ \ R
W
—4F________
LA\
WA\ !
. 45.0) A\ Y
/ \
.'/I \
A\
54,50 N7 __INITIAL 22.5 )
X7 STATIC 23.3
59.5! ==
45,0/
47.0!
49.0!
9.0
8.0
54.5!
¥ 54.5! - =
/)L
5.00 / /C—Ti
| )
/ i 59.5! S

13.5" DIA. CONDUCTOR
CASING BORING

8.6" DIA, CONDUCTOR
CAS NG

CEMENT/BENTONITE CONDUCTOR

CASING SANITARY SEAL

CEMENT/BENTONITE
SANITARY SEAL

2" DIA. THREADED
SCHEDULE 40 PYC
YELL CASING

7' DIA. BORING

BENTONITE PELLET SEAL

SAND FILTER PACK
SIZE:

2" DIA. THREADED
SCHEOULE 40 PYC
SLOTTED SCREEN

BOTTCM CAP

BENTONITE BOTTOM SEAL
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TOP OF STEEL WELL HOUSING
ELEVATION 57.29 FEET.

GROUND SURFACE ELEVATION
58.30 FEET,

STEEL WELL HOUSING
TITH LOCKING COVER

of - SROUND SURFACE

A b ?

43,5

N/ INITIAL 24.0

7/ SITIC 22.8

55.5!

YELL CAP

R:F:fts$§:::::::i—-__- SURFACE SEAL
\\\ \\\\_&
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49,0}
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BENTONITE PELLET SEAL

SAND FILTER PACK
SilE:
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SCHEDULE 40 PYC
SLOTTED SCREEN

r 55,5}

BOTT0M CAP

15.5¢

y l ' 710!

BENTONITE BOTTOM SEAL
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APPENDIX D

LABORATORY INVESTIGATION OF
ENGINEERING PROPERTIES OF SOIL
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APPENDIX B
LABORATORY INVESTIGATION

A. INTRODUCTION

This appendix includes a discussion nf the procedures followed during the
laboratory testing performed on soil sawples from wells I-2 and I[-3. The
investigation program was carried out employing, in most cases, currently
accepted test procedures of the American Society of Testing and Materials

(ASTHM).

Undisturbed thin wall tube samples used in the laboratory investigation were
obtained during the course of the field investigation as described in the
Well Construction Section of this report. Identification of each sample is

by hole number, sample number, and depth.

B. INDEX PROPERTIES TESTING

In the field of soil mechanics, it is advantageous to have a standard method
of identifying soils and classifying them into categories or groups that
have similar or distinct engineering properties. The most commonly used
method of identifying and classifying soils according -to their engineering
properties is the Unified Soil Classification System (USCS), as described by
ASTM D2487-83. The USCS is based on a recognition of the various types and
significant distribution. of soil characteristics, and plasticity of

materials.
The index properties tests discussed in this report include the determina-
tion of natural and as-tested water content and dry density, vertical

permeability, grain-size distribution, and Atterberg limits.

1. Natural Water Content and Dry Density

Natural water content and dry density were determined, usually in conjunc-

tion with other tests, on selected undisturbed tube samples. The samples

__ Project JCO-104H B-1
A& Wahler Associates :




were extruded and visually classified, trimmed to obtain a smooth flat face,
and accurately measured to obtain volume and wet weight. The samples were
then dried, in accordance with ASTM 2216-80, for a period of 24 hours in an
oven maintained at a temperature of 110°C. After drying, the weight of each
sample was determined and the moisture content and dry density calculated.
All the water content and dry density results are summarized in Table B-1
and are also shown with the various other index and engineering properties

-test results.

2. Grain-Size Distribution

The gradation characteristics of selected samples were determined in accor- |
dance with ASTM D422-63 and USBR E-6, except as modified below. The
gravelly samples were initially sieved through the 3/4-inch and 1-1/2-inch
sieves. Representative samples were obtained and soaked in water until
individual soil particles were separated and then washed on the No. 200 mesh
sieve, That portion of the material retained on the No. 200 mesh sieve was
oven-dried and then mechanically sieved. A hydrometer analysis was
performed on a representative portion of the minus No. 200 mesh material of
selected samples. The hydrometer test was run in a constant-temperature
hydrometer bath using scdium hexametaphosphate as a dispersing agent. The
grain-size distribution tests are presented on Figures B-1 and B-2.

\
3. Atterberg Limits

Liquid and plastic limits were determined on selected samples in accordance
with ASTM Designation D4318-83. Results of the Atterberg limits tests are

summarized on Figure B-3.

C. ENGINEERING PROPERTIES TESTING

Vertical permeability tests were performed on selected soil samples from

wells I-2 and I-3.

W
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Permeability Tests

The tests were performed in general accordance with the Corps of Engineers

Test Method EM-1110-2-1906. Below is a description of the test procedure.

The samples were extruded from the tubes and placed in a special cradle that
supported the specimen horizontally while the ends were trimmed to a flat
face. After the initial weight and volume measurements were determined,
each specimen was placed in a triaxial cell, encased in a latex membrane and
sealed to the bottom pedestal and top cap with rubber "0" rings. After
securing the triaxial chamber, the cell was filled with water and
fransported to the saturation bay. The samples were saturated using a :
combination vacuum-back pressure technique. A small vacuum was applied to
de-air the lines and increase the initial saturation without a change in
void ratio. A back pressure of 50 psi was then incrementally applied to
obtain a sufficient degree of saturation prior to consolidation. In order
to determine whether the back pressure applied was causing complete
saturation, Skempton's "B'" parameter in excess of 0.9 was measured for all
samples. After achieving saturation, the samples were consolidated to

pressures equivalent to overburden load.

The permeability was determined by applying a constant head hydraulic
gradient and monitoring the flow of water from bottom to top of the sample
through calibrated constant diameter sight tubes as a function of time. The
consolidation pressure and head pressure used for each test appears on the
data sheet. The permeability test results, together with the, gradation

characteristics of the samples tested are presented in Table B-1.

‘v»
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TABLE B-1

PERMEABILITY TEST RESULTS

Natural As-Tested Coefficient
_ Water Dry Water Dry Consolidated of
Hole Sample USCS Content Density Content Density Pressure Head, Permeability
No. No. Depth, ft. Classification (%) (pcf) (%) (pef) (psi) (psi) cm/sec
T . x
I-2 T-6 13.7-14.2 CH 26.2 92.5 29.5 95.2 11 0.5 2.4x10 4
| I-2 T~-13 31.7-32.4 SW-SM 15.1 119.1 15.2 121.1 27 0.5 2.3x10—4
1-2 T-15  37.4-37.9 cL 27.5  97.7 25.8 101.5 26 3.1x1077
1-2 R-10 47.5-48.0 SW-SM 17.4 110.9 17.9 113.5 32 .5 2.3x10'4
1-2 R-15 56.5-57.0 CL 23.0 104.8 20.8 110.5 36 5.0 2.3x10"8
4%
I-3 T-6 12.9-13.4 CL 20.0 102.6 23.7 105.1 11 0.5 2.5x10 4
1-3 T-10 22.7-23.2 SP-SM 14.8 122.7 14.3 124.8 23 1.0 S.2x10_5
I-3 T-12 26.2-26.7 CL 25.7 98.5 24.3 101.7 22 2.0 2.8)(10—6
1-3 R-3 49.0-49.5 SW 13.4 124 .7 12.3 128.2 37 0.5 1.2):10"4
I-3 R-6 57.0-57.5 sC 21.6 108.4 19.7 112.5 38 2.0 2.9)(10'_7

*Permeability was influenced by roots and root holes in samples.

Samples were tested in triaxial cells after back pressure saturation and
consolidation equal to overburden load. The permeability was determined by
applying a constant head hydraulic gradient and monitoring the flow of water
from bottom to top of the sample through calibrated constant diameter sight
tubes as a function of time..
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AQUIFER TESTING REPORT
JASCO CHEMICAL CORPORATION
MOUNTAIN VIEW, CALIFORNIA

A. INTRODUCTION

1. Purpose

This aquifer testing report has been prepared in response to Provision
C.2.c.2 of Cleanup and Abatement Order No. 87-094 issued to Jasco Chemical
Corporation (Jasco) by the California Regional Water Quality Control Board
(CRWQCB) on August 3, 1987. The objectives of the investigation are as

follows:

a. To determine values of transmissivity, hydraulic conductivity and

storativity for the A-aquifer, as well as lateral variability in these

properties.

b. To evaluate whether the A-aquifer at the Jasco facility is a confined
aquifer.

c. To evaluate whether hydraulic connection exists between the é and

Bl-aquifers at and in the vicinity of the Jasco site.

d. To evaluate the effects of external influences (e.g., barometric

pressure) on ground water levels.
e. To evaluate the effectiveness of well V-4 as an extraction well.

This report presehts the methods used during the field investigation,
summary of the site hydrogeology, the solution techniques used to analyze
the data acquired in the field, analysis of the aquifer testing results, and
conclusions based on the data. Appendices containing the field data,
analytical solution documentation, and aquifer testing protocols are also

included.
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This report is organized into six sections: (A) an introductory section,
(B) a discussion of the site hydrogeology, (c) the pumping test methodology
and results, (D) the slug test methodology and results, (E), a conclusions

section, and (F) a statement of limitations.

2. Site Description

Jasco Chemical Corporation is located at 1710 Villa Street, Mountain View,
California (Figure 1). The 2.05-acre Jasco site is bordered on the north by
the Southern Pacific Railroad and the Central Expressway and by residential
units on the remaining sides. The Jasco site has historically been zoned
and used for industrial purposes, but is now zoned residential. Within a
one-mile radius of the site, the current land use is a combination of light
industrial, commercial and residential. The actual plaant location is on the

northern portion of the property, leaving approximately 66 percent of the

site as vacant land.

The Jasco site is located on a gently sloping alluvial plain which
terminates at San Francisco Bay, approximately 2.5 miles north of the site.
Permanente Creek, a northward-flowing, concrete-lined and channelized stream

is located approximately 600 feet to the west-northwest of the site.

Preliminary investigations of the Jasco site have led to the discovery of a
number of volatile organic compounds in the subsurface, primarily chemicals
that have been stored at the site by Jasco. While a variety of organic
compounds have been detected in the subsurface, the compounds with the
highest observed concentrations are: 1,1,l-trichloroethane, 1,l-dichloro-

ethane, and methylene chloride.

3. Scope of Work Performed

As part of the work program, slug tests were performed on existing A-aquifer
wells V-1 through V-7 and existing Bl-aquifer wells I-1, 2, and 3. The

A-aquifer wells yielded reliable estimates of transmissivity, hydraulic

i _
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conductivity, and storativity. The recovery at the Bl-aquifer wells was tco
rapid to yield reliable estimates of these parameters. The slug tests were
performed on September 27, 1987. On September 28, 1981, a step discharge
test was performed at A-aquifer well V-4. The purpose of the step discharge
test was to determine the appropriate pumping rate for the 48-hour constant
discharge test as well as to determine the well loss coefficient for well
V-4. Finally, a 48-hour constant discharge test was performed on September
29, 30, and October 1, 1987. Weli V-4 was used as the pumping well. Water
level variation was measured in the well V-4, as well as in observation well
V-2 using an electronic data logger. Water level variations in the
additional monitoring wells were monitored using an electric water level

meter.

STRATIGRAPHY AND HYDROGEOLOGY

As discussed .above, seven A-aquifer monitoring wells have been installed

thus far, V-1 through V-7 (Figure 2). Three Bl-aquifer wells have been

installed, I-1, I-2, and I-3 (Figure 2). As part of the Phaes II

¥ hydrogeologic investigation conducted earlier, laboratory classification and
. laboratory vertical permeability testing were performed on soil samples from
I-2 and I-3 (Wahler Associates, November, 1987). The results of the
classification and laboratory permeability testing will be incorporated into
the discussion. The soil types have been classified according to the

Unified Soil Classification System which is summarized on Figure 3.

The stratigraphy encountered in the completed borings can be divided into

four relatively permeable zones: the Vadose Higher Permeability Zone, the

l-aquifer, and the Bz-aquifer, separated by zones of lower

permeability including the Vadose Lower Permeability Zone, the A-Bl

{ A-aquifer, the B

aquitard, and the Bl-Bz aquitard. Two representative cross-sections taken
from Wahler's report, "Phase II Hydrogeologic Investigation, Jasco Chemical
Corporation, November, 1987", showing the above described units are enclosed

as Figures 4 and 5.

_ Project JCO-104H 3
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a. Vadose Lower Permeability Unit - The upper 9 to 18 feet of section

encountered in wells V-1 through V-7 and I-1, 2, and 3 consist of clay, and
. silty, sandy, or gravelly clay. In I-2, a soil sample from approximately 14
feet (I-2,T-6) was classified as a CH with a vertical coefficient of
permeability of 4.7x10-4 ft/min.- A sample from approximately 13 feet in I-3
was classified as a CL, with a vertical coefficient of permeability of
4.9x10-_4 ft/min. The vertical permeabilities of the clay samples are much
higher than one could expect considering their composition. Laboratory
analysis revealed that both of the samples contained rootlets and rootlet

holes, features which can increase the permeability of a soil sample.

A lower permeability unit consisting of clay to sandy clay is located

between the VHPZ (discussed below) and the A-aquifer. In V-7 and I-2, this
unit is located within the vadose zone. In I-3, this lower permeability

unit is located within the zone of saturation.

i
%

; b. Vadose Higher Permeability Zone (VHPZ) - The VHPZ ranges in thickness
; from a few inches in the case of V-7 and I-2 to 14.9 feet as was observed in
f V-5. In I-3, the VHPZ consists of 7.8 feet of dark, yellow-brown, silty to
. gravelly sand. The VHPZ appears to thin towards the northeast, as evidenced
! by the unit being represented by 7.8 feet of gravelly and silty sand in I-3,
: a 0.9-foot layer of gravelly clay in I-2, and by an increase in gravel
i content within a clay layer in V-7. This type of deposition pattern is

commen in an alluvial setting where rapid changes in stratigraphy are

observed over short distances, both vertically and laterally.

Properties testing was performed on one VHPZ section sample from I-3 (I-3,

T-10). The grain size analysis and vertical permeability testing revealed
-- the soil to be an SP-SM, with a vertical permeability of 1.0x10_4'ft/min,

which is rather low for sandy material. Even though the VHPZ is compcsed of

predominantly sandy material, the VLPU has a higher coefficient of

permeability, induced by rootlets and rootlet holes present in the clay.

™ |
Project JCO-104H 4

é
{ A\WohlerAssociofczs




c. A-Aquifer - In wells V-1 through V-7 and I-1, the A-aquifer ranges in
thickness from 0.5 to 13.5 feet. In V-7, .located adjacent to I-2 on the
. median of the Central Expressway, the A-aquifer is represented by 13.5 feet
of alternating layers of sand, gravel, and clay. In I-2, located 8 feet
east of V-7, the A-aquifer is reﬁresented by 14.7 feet of gravelly sand and
silty sand. Soil sample I-2, T-13, identified in the field as an SM, was
determined in the laboratory to be an SW-SM with a vertical permeability of
4.5x10-4 ft/min. From a comparison of the boring logs of I-2, I-3, and V-7,
it is apparent that the thickness of the A-aquifer decreases towards the
west on the median of the Central Expressway. At I-3, the equivalent of the
A;aquifer is recognized as a change in the color of the soil from dark,
greenish-gray to yellow-brown, as well as an increase in the sand content of
the.clayey material. A sample of the A-aquifer equivalent material in I-3
was not analyzed in the materials testing laboratory, as it was not

recognized as aquifer material in the field.

d. A-B1 Aquitard - The full thickness of the A-Bl aquitard has been

penetrated by Bl-aquifer wells I-1, 2, and 3. The thickness of the A-B1
. aquitard ranges from 6.5 feet at I-1, to 17 feet at I-2, and finally 14 feet
at I-3. The A-Bl aquitard is composed of clay to sandy clay. Properties

testing was performed on two samples of A-B. aquitard material. Sample I-2,

1
i T-15 was classified as a CL with a vertical permeability of 6.1:(10-7 ft/min.
Sample T-12 from I-3, was also classified as a CL, but had a slightly higher
vertical permeability, 5.5:(10-6 ft/min. Rootlets or rootlet holes were not

observed in either of the A-B,.aquitard samples. The vertical permeability

1
data indicate that the,A-B1 aquitard is of sufficiently low permeability to
substantially retard the vertical migration of ground water to deeper

aquifers.

; e. §1-Aquifer - Before the installation of Bl-aquifer monitoring wells I-2

and I-3, the full thickness of the Bi-aquifer had been penetrated only at

I-1 where it was composed of gravelly sand (SP-GP) and had an observed

i e

thickness of 11.2 feet. At I-2, the B -aquifer is composed of 7.5 feet of

1
silty, gravelly, sand, identified in the laboratory as an SW-SM, with a

0
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vertical permeability of l«».leO_4 ft/min. The Bl-aquifer at I-3 is composed
of 9.0 feet of gravelly sand, identified in the laboratory as an SW. The
. vertical permeability observed at I-3, 2.4x10-4 fr/min, is similar to that

observed for the B, -aquifer at I-2. The vertical permeability values

1

obtained for soil samples from the B, -aquifer are similar to the value

1
calculated for the A-aquifer material taken from I-2 (4.5;:10-4 ft/min).

f. §1:§2 Aquitard - At I-2, five feet of Bl-B2 aquitard material were
penetrated before drilling was terminated at 59.5 feet. Laboratory testing d
revealed the aquitard material to be a CL (field identified as a sandy clay)

with a vertical permeability of 4.5){10--8 ft/min. At I-3,.A one-foot thick

bed of bluish-gray, sandy clay, of the same type as observed in I-2, was

found from 56.5 to 57.5 feet. A sample taken from the same sandy clay unit

! M-I-3 (I-3, R-6) was identified in the laboratory as an SC (clayey sand).
Although the sample was identified as an SC, the vertical permeability,
.5.7x10-7 ft/miﬁ, is typical for aquitard material. Although only one foot

of aquitard material exists between the B1 and Bz-aquifers at I-3, the

stratigraphic and permeability data strongly show that first, the same

. aquitard exists at both locations, and second, the Bl-BZ aquitard is of low

8

g permeability (5.7x10°’ ft/min at I-3 and 5.5x10°° £t/min at I-2). The

permeability data indicate that the Bl-B aquitard is of sufficiently low

2
permeability to substantially retard the vertical migration of ground water

to deeper aquifers.

g B,-Aquifer - The Bz-aquifér was penetrated only at I-3. There are no

monitoring wells screened within the Bl—aquifer. During the drilling of

I-3, it was observed that the'B1 and B, aquifers are very similar in

2
composition, both being composed of dark, yellow-brown gravelly sand. The

" top of the Bz-aquifer was penetrated at 57.5 feet. 1I-3 was terminated at

71.0 feet without reaching the bottom of the B -aquifer. A total of 13.5

2
feet of Bz-aquifer material were penetrated.

h. Ground Water Elevations =~ Maps of both the A and B, -aquifer
potentiometric surface have been constructed using water level data

collected on October 7, 1987 (Figures 6 and 7).

)
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Examination of Figure 6 reveals that at the time the ground'water level data
were taken, the general direction of ground water flow in the A-aquifer was
. 30 degrees east of north (N30°E) and the gradient 0.004 ft/ft. This
A-aquifer gradient was used in ;he calculation of ground water velocities
for the A-aquifer. The water level data from wells I-1, I-2, and I-3,
indicate that the general flow direction of Bl-aquifer ground water is

N15°E. The Bl-aquifer ground water gradient is 0.003 ft/ft (Figure 7).

PUMPING TESTS

The pumping tests were conducted using A-aquifer monitoring well V-4, a
four-inch diameter well installed by WA as part of a ground water

investigation being conducted at and in the vicinity of Jasco Chemical
Corporation. Two typés of pumping tests were performed at well V-4: a
step-drawdown test, and a 48-hour constant discharge test (including 12
hours of recovery). Slug tests were performed in all the A-aquifer wells.

Attempts were made to carry out slug tests in B, -aquifer wells, but the test

1 .
data collected was unusable due to the rapid recovery of water levels after
. insertion and withdrawal of the slug. The slug test results will be

discussed later in this report.

Well V-4 was chosen as the pumping test leccation based on existing
hydrogeclogical and ground water quality information. Extraction pumping
has been conducted in V-4 since April 1987. Therefore, it was the logical
choice for the constant discharge test location. Results from the pumping
test in V-4 will indicate the approximate radius of influence due to pumping
and hence will aid in determining the effect of extraction pumping on
reducing the concentrations of chemicals in the ground water. The step-
drawdown test was performed to assess the well loss coefficient and to

determine a suitable pumping rate for the constant-discharge test.

The pumping test procedure is described:  below. Detailed pumping test.
! protocols and a further description of the pumping test procedure may be

found in Appendix A.

® W
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o All pumping test equipment was decontaminated and calibrated before

being placed down each well.

o The variation in water level in well V-4 induced during the

step-drawdown test were recorded with a pressure transducer/data logger

system.
o A constant-discharge test was conducted after water levels had
‘re-equilibrated following the step-drawdown test. From the

step-drawdown test, 2 gpm was found to be a suitable pumping rate for
V-4 in order to maintain a suitabie water level above the pump. Water
level variations in V-4, as well as observation well V-2, were recorded
automatically with an electronic data logger system. Water levels in

all other wells (A and B, -aquifer wells) were measured manually at set

1
time intervals during the test using an electric water level meter.

o All extracted ground water from well V-4 was discharged to local
sanitary sewers in accordance with the permit issued to Jasco by the

City of Mountain View.

o] At the end of the constant-discharge test, water levels were monitored
until they had recovered to within approximately 90 percent of their

original levels.

STEP-DRAWDOWN TEST

A two-hour step-drawdown test was carried out in well V-4 on September 28,
1987. An increase in the water level drawdown was observed as the pumping
rate was increased, indicating the stability of the well during the test.
The test data were analyzed using the Bierschenk method (Driscoll, 1986),
which involves plotting the drawdown to discharge ratioc versus discharge.
The well loss coefficient was determined from the resulting linear curve.
From this coefficient, the head loss due to pumping well geometry and

construction could be estimated for a specific pumping rate. The test data,

A\
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plotted curve and detailed calculations may be found in Appendix B. A
pumping rate of approximately 2 gpm was found to be suitable to sustain a

desirable water level above the pump.

CONSTANT DISCHARGE TEST

A 48-hour constant-discharge test was performed in pumping well V-4, for a
duration from September 29, 1987 to October 1, 1987. The pumping portion of
the test lasted 36 hours. The recovery period was scheduled to be 12 hours
in length, but 90 peréent recovery was reached after approximately 4.5

hours.

Water level variations in V-4, the pumping well, as well as in observation

well V-2 were recorded by an electric data logger/pressure transducer
system. V-2 was chosen as the observation well because it was the closest
to V-4 (8 feet away) and should show the largest drawdown due to pumping.
Water levels in all other wells were measured periodically throughout the_
test, using an electric water level meter. Two analysis techniques, the
Hantush-Jacob (1955) method for leaky, confined aquifer and the Jacob
straight line method (Freeze and Cherry, 1979) were used in calculating the

aquifer parameters from the time versus drawdown data collected at well V-2.

A computer program called Graphical Well Analysis Package (GWAP) which
incorporated the Hantush-Jacob method was used to obtain estimates of
transmissivity, hydraulic conductivity and storativity. The results were
compared with those calculated manually using the Jacob straight line

method.

After the constant-discharge test, water level recoveries in well V-4 and
other wells were monitored for 12 hours until the levels reached
approximately 90 percent of their original values. The recovery data was
analyzed by hand, using the modified Theis equation (Driscoll, 1986). Data
records of V-4 and V-2, plotted data curves, type curves, method assumptions

and calculations may be found in Appendix C. The pumping test results are

, Project JCO-104H 9
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tabulated in Table 1. The temporal variation in water elevations measured
in wells V-1, V-5, V-6, and V-7 are shown on Figure 8. The water elevation
variation in V-3 is shown on Figure 9. Figure 10 shows the variation in
Bl-aquifer wells I-1, 2, and 3.

The variation in barometric pressure recorded at San Jose Airport during the
pumping test is shown on Figure 11. The data were used to determine if the
variation in water levels was positively correlated with the barometric
pressure variation. The data indicated very small pressure fluctuation over
the test period. The difference between the highest and the lowest pressure

was only 0.17 inches of mercury.

Comparison of the water level variation measured in the monitoring wells
(Figures 8, 9, and 10) with the barometric pressure data (Figure 11) reveals
little positive correlation between the two variables. The minimum
barometric pressure reading was observed at hour thirty-one. Theoretically,
if barometric pressure were driving the water level variation, the water
elevations should have reached a maximum at this time. In fact, water

levels in all of the A and B,-aquifer wells reached their lowest elevations

at hour thirty-six, just beéore pumping was terminated. In addition, only
well V-3 shows significant water level variation during the first 25 hours
of pumping, during which time the barcmetric pressure increases and
decreases harmonically. After pumping was stopped, all wells rapidly
recovered to their pre-pumping levels. Therefore, it is concluded that the
decrease in water levels observed in monitoring wells V-1, V-3 through V-7
and I-1, 2, and 3 were induced by extraction from well V-4. The influence
of barometric pressure on water levels, if any, was not significant. All of
the A-aquifer monitoring wells monitored during the test lie within the area
of influence of well V-4. The steepest drawdown of 2.2 feet at the end of
pumping was observed in well V-2, located only 8 feet from V-4 (see Appendix
C for drawdown records). The water elevation in well V-3, located directly
up-gradient of V-4, was lowered 0.30 feet due to pumping at well V-4 (Figure

9). After pumping was terminated, the water level increased 0.19 feet

during the first 3 hours of recovery. Wells V-1, V-5, V-6, and V-7 showed

. Project JCO-104H 10
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decreases in water elevation ranging from 0.08 to 0.13 feet (Figure 8). As
was observed in well V-3, the other A-aquifer wells quickly recovered to

. their pre-pumping levels after pumping was terminated.

Drawdown was also observed in B,-aquifer wells I-1, 2, and 3. DMaximum

1
drawdown was again observed at the 36-hour measurement. The drawdown ranged

l-aquifer wells

implies that under the stressed conditions created by pumping, there is a

form 0.10 to 0.14 feet. The observed drawdown in the B

degree of interconnection between the A and Bl~aquifer at and in the

vicinity of the Jasco facility.
SLUG TESTS

Slug tests were conducted in all A and B, -aquifer wells on September 15,

1987 to evaluate the hydraulic conductiiity of the aquifer material
immediately adjacent to the wells. The data supplied by slug tests were
.used to compare with the more reliable data produced by the pumping tests.
The slug test data were also used to observe the amount of variability in’
hydraulic conductivity there is in the A-aquifer. The slug tests consisted
. of lowering a solid slug of known volume into the standing water of each
well which induces an instantaneous rise in water level. The decrease in
water level with time inside each well was monitored using a pressure
transducer/electric data logger system. After the water level had

equilibrated with the slug inside well, the slug was withdrawn and the rise

in water level was recorded.

The technique for determining the aquifer characteristics from slug test
data was adopted from a method derived by Cooper, Bredehoeft, and
Papadopules (1967). In this method, changes in water levels are ‘plotted
against time to form a curve. The curve is then matched with a type curve
for slug tests, and the resulting values are used in calculating the
parameters. Instead of amalyzing the data manually, the computer program
GWAP which incorporated the above method was used. Data records, plotted
data curves and slug test type curves ﬁay be found in Appendix E. A summary

of the test results is presented in Table 2.
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The slug tests conducted at the A-aquifer wells yielded reliable results,
the Bl-aquifer wells recovered too quickly to yield reliable data.
Estimates of hydraulic conductivity, transmissivity, and storativity were

therefore not calculated for the B

l-quifer wells.

CONCLUSIONS

The average horizontal hydraulic conductivity of A-aquifer was estimated to
be 7.‘240x10-3 ft/min from in-situ pumping tests. The corresponding average
velocity is 41.5/yr based on a hydraulic gradient of 0.004 (from Figure 6)
and an effective porosity of 0.4 (see Appendix C for calculations). The

three methods of analysis were:
1. Hantush-Jacob method for leaky confined aquifers;

2, Jacob Straight-Line method for bounded confined aquifers with short

distance between the pumping and observation wells;
3. Jacob Solution for Recovery Data.

The hydraulic cenductivity measured by the in-situ pumping test is an
average value of a larger aquifer volume surrounding well V-4. This
conductivity corresponds to the range for material such as silty sand or
clean sand (Freeze and Cherry, 1979), which is the type of material most
commonly found within the A-aquifer. The storativity estimate is within the
range for confined aquifers (Freeze and Cherry, 1979), indicating that the

A-aquifer is confined by the vadose zone.

The hydraulic conductivity and storativity of the A-aquifer in the immediate

vicinity of each well were determined using slug tests. There is a large

variation in hydraulic conductivity and storativity across the site. The
highest conductivity value, 1.03:4].0"l ft/min, was found at well V-6, with a
corresponding seepage velocity of 541.4  ft/yr (see Appendix E for

calculations). The lowest hydraulic conductivity was found at well V-3,

_ Project JCO-104H 12
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with a value of 6.6x10-4 ft/min, and a corresponding flow velocity of 3.5
ft/yr. The hydraulic conductivities at the rest of the well locatioms, V-1,
V-2, V-3, V-4, and V-7 are of similar order of magnitude and are comparable

with those calculated using the pumping test data from well V-4,

The storativities at all well locations except well V-2, fall into the range
for confined aquifers, while that of well V-2 is in the range for unconfined
aquifers. The A-aquifer at well V-2 may not be as confined as other
locations across the site. Alternatively, the fact that well V-2 is
screened through a portion of the vadose zone may account for anomalous low

storativity value.

The water levels at all wells during the pumping test were monitored to

assess the extent of radius of influence due to pumping at well V-4. All A
and Bl-aquifer wells showed positive drawdown response towards the latter
portion of pumping. This indicates that the on and off-site aquifer wells

lie within the zone of influence of well V-4. Drawdowns in Bl~aquifer wells

indicate probable hydraulic connection between A and Bl-aquifers.

. F. LIMITATIONS

The data, information, interpretations, and conclusions contained within
this report are presented specifically and solely for Bronson, Bronson, and
McKinnon. The conclusions and professional opinions presented_hefein were
developed by Wahler Associates, in accordance with currently accepted

geologic and hydrogeologic principles and practices. Wahler Associates

cannot be responsible for any conclusions and recommendations that may be
i made by others, unless we have been given an opportunity to review such

conclusions and concur in writing.
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TABLE 1
q CONSTANT DISCHARGE TEST RESULTS OF WELL V-4
T K S v
Method of Analysis _ (£t%/min) (ft/min) (~-) (fr/yr)
Hantush-Jacob by GWAP 6.29x10” 2 8.98x107> 1.59x107° 47.2
Jacob Straight-Line Method  6.04x1072 8.63x107°0 1.44x107> 34
Theils Solution for Recovery -2 -3
Data 4.26x10 6.09x10 * 32.0
Average_:_3 - Average:
7.90x10 41.5
Note:
- T -~ Transmissivity
K - Hydraulic Conductivity
‘ S - Storativity (dimensibnless)
v - seepage velocity
§ * ~ residual-drawdown plot cannot be used for

‘determiring storativity (Driscoll, 1986).

®
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TABLE 2
‘ A-AQUIFER WELLS SLUG TEST RESULTS
Aquifer
Thickness T K S v
Well No. (ft) (££*/min) (£t/min) () (ft/yr)
| V-1 22.0 6.11x1072 5 2.78x107° d 5.88x10"1%%  14.6 5/
v-2 12.0 6.95¢102 4 s.70x1073 4 3.6701072 / 30.4f/
v-3 12.0 2.98x1072 (b 2.48x10° & 4.77x107° 5 13.0 4
V-4 7.0 1.05x107" 7 1sox102 % 1ewi03 2 7.8 L
V-5 3.0 1081073 7 6.60x107 7 5.88x107 04 3.57)
V-6 7.0 7080”1 o301 s.esko 2 suis
v-7 13.5 1.80x1070 7 1.33x1077 3 5.88x107° H  70.0 3
Note:

' T ~ Transmissivity

{ K - Hydraulic conductivity

| s

Storativity (dimensionless)

Vv - seepage velocity

WL
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APPENDIX f
PUMPING AND SLUG TEST PROTOCOL

A. FIELD PROCEDURE

1; Slug Tests

Slug ‘tests were performed in wells V-1 through V-7 and wells I-1, 2, and 3.

This method was used because it provides a simple method of determining

values of hydraulic conductivity and transmissivity for the aquifer material
in the immediate vicinity of the well screen.  The hydraulic conductivity
data were also used to determine the degree of spatial variability in

hydraulic conductivity possessed by the A-aquifer.

On September 28, 1987, a representative of Wahler Associates visited the

Jasco site and conducted slug tests on ground water monitoring wells V-1

P e Ry

i through V-7 and I-1, 2, and 3. The slug test consisted of lowering a solid
"slug" of known volume into the standing water of each monitoring well which
induced a rise in the water level. An electronic data logging device.

4 manufactured by Envirolabs of Glendale, California, was simultaneously used
to record the decrease in water levels with time. In addition, a reverse
] slug test was conducted, when possible, by withdrawing the solid "slug" and
recording the increase in water level with time. The rate at which the
water level rises or falls is controlled by the permeability of the

materials in which the monitoring well is screened.

Calculation methods used to determine values of permeabilities from slug
‘ tests are found in Appendix E. The QA protocol for the slug tests is

outlined below.

2. Pumping

Procedures and equipment used for performing the step discharge and constant

discharge pumping tests are described below. Eight episodes of water levels

Y
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were measured six days before the step discharge test to determine the
amount of temporal variation in water levels that occurs over an eight-hour
period. In addition, water levels were measured immediately prior to
pumping, both before and after the pumping equipment was placed into the
well. At the start of pumping, water levels measurement were made at
exponentially expanded intervals, beginning with five second intervals.
Water levels were measured in V-4, the pumping well, as well as in well V-2,
during the constant discharge test using an Envirolabs electric data logger
and a calibrated pressure transducer. Well V-2 was chosen as the most
closely monitored observation well due to its proximity to well V-4. Well
V-2 is located just eight feet west of well V-4. Proximity was the key

issue because a steep cone of depression was anticipated.

Water level measurements were taken periodically from wells V-1, V-4 through
V-7 and I-1, 2, and 3 using an electric water level meter. Water level
measurements were not taken as frequently from wells V-7, I-2, and I-3
compared to other wells, due to problems with gaining access to the Central_

Expressway at night as well as for safety reasons. r

All pumping tests were conducted using a Grunfus-stainless steel submersible
pump. Discharged volume was measured using an in-line flow meter. The flow
meter was field checked periodically during the test by calculating the time
it took to fill a bucket of known volume. No problems with the pump or flow
meter were observed during the test. Extracted ground water was transferred
away from the well site using a two-inch flexible hose to the sanitary sewer
correction at the Jasco facility. The long-term constant dJischarge
consisted of a 36-hour pumping period followed by a recovery period. Twelve
hours of recovery were planned prior to carrying out the test. In the
_field, it was determined that at least 90 percent recovery had occurred
after only approximately 4.5 hours. Monitoring of wellslv-i and V-4 using
the data logger was discontinued at that time. A final set of water level
measurements were taken 48 hours after pumping began to document the final

set of recovery data.

29 |
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3. Quality Assurance Protocol

The following set of quality assurance guidelines were followed during the

slug and pumping tests:

o Horizontal and vertical control for the pumping well and observation
wells was established by a licensed surveyor to provide a reliable

basis for water level measurements and pumping test calculations.

o The performance of the pump, generator and flow meter was monitored
periodically throughout the pumping test to verify the quality of

measurements as well as the continuity of the test.

o All equipment was thoroughly steam-cleaned and then rinsed with clean

tap water prior to being lowered down the hole.

o A representative of Wahler Associates was on-site at all times during
the test to verify the reliability of the data, as well as to make sure

the equipment did not malfunction.
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(4261 2 Z - 8.0F - -
Y5t | 2 — 230 | - N
456,30 c‘% —_ - —_ _
st | 3 o | 721 - 12003, 4
-1 150, co 3 8 F.22- Z.65 _ 12104, 22
1504.30 | —_ 1.26 — 12106.9 4
1504.25 | 3 A o 3,15 - /2/03.7'1
151230 | 3A 3,12 2. 12.108.29
_ GQQ _ _ - —_—
sy | o hes = | iuweos
;5‘3'3'0 Y (.5 37 2,16 1271093

VW‘"’?P".T"WE;—_:W... e

NQ. OF CASIHGS FULL FUnPED: N
— ~ water lavell 1§ S28 6

Depth Sampled: - =

SAMPLES TAKEN: )

PRESEZRUATIVE: __




NO. OF CASINGS FULL FUNPED:

Depth Sampled:
SEMPLES TAKEN:

e e e e ettt

W wanler SpEP DRAVDOMN rf‘i— Page 2 of 2
ASSOCiG?QS WELL PUMPING/TESTING ODATA SHzET ge £~ _ e
J08 NO. :JOTIOYH .y ng. : V-H  paTE: ©-28-BF  puMpen/TESTED BY:RE8/A
WELL DIA.: Y Pumping Method: Grmfs Submansibla. yeather: Sunny y-toorm
REFERENCE POINT: Pressune Transdvtes” gooezenCE ELSVATION: —
"INITIAL OEPTH TO UATER: INITIAL DEPTH OF OPEN WELL:
- INITIAL HEIGHT OF WATER COLUMN IN WELL:
UOLUNE OF 1 CASING FULL OF WATER: CU. FEST
(P1 x R% x H), IN FT3 T x 7.273 =
volume AmpPed | rosmaof meryen reccling.
Tt Tarer | Por @-Gnmite| waterabod @ (5/m) (&)
TIME mter) | Gellms) DProbe (£r)
j52F00 | 5 © ' F.82 - 12(12.56
|1S30.00 | 5 6,2 (:EEZZ) 2.07F [2113.79.
19330 5 - C3. 02 — 1214 %5
— AG — — _ —_
153%30| 6 o 7.72 — 12118.23
54030 | 6 18,25 251 6.08 12./206 %
. - 59 , = — _
' 15935 | F o 6.82 — 12/21:0Y
'» 194645 | T 13,7 5. 90 4.56 12/22.EF+
Con ¢ Wglron .
Pu P GT 3.0 -2-25/4
DYring Gmkrany DiSrhare
7es]
‘ql' -
1 —

PRESZSUATIVE:
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: A‘ _ CALCULATION SHEET sueer 2o 2 sueets
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APPENDIX C




CONSTANT-DISCHARGE TEST DATA AND CALCULATIONS

Methods of Analysis

1. Hantush-Jacob Method (1955):

General equation for leaky confined aquifer:

T= ‘4535 W (u} Y/E{)

- drawdown

- discharge rate

- transmissivity ]
well function

~HOown

W(u,x/B

/ )
dimensionless parameter ;/ =r __ii___
. B "K‘b|b'

-

hydraulic conductivity of the leaky aquitard
hydraulic conductivity of the aquifer being tested
thickness of the leaky aquitard

thickness of the aquifer being tested

assumptions

The
the

The

The

The

aquifer is confined on top and bottom by aquitards.
aquitards may be leaky.

aquifer is level and infinte in horizontal extent.
aquifer is homogeneous and isotropic

pumping well fully penetrates the aquifer.

Discharge from the well is at a comnstant rate.

There is no storage within the well itself.

The storativity of the leaky aquitard is zero.

2. Jacob Straight Line Method (Freeze and Cherry, 1979):

_23@ ‘ g 2B Tt
4n Alhe=h) ) . 2

Project JCO-104H

One of




g ‘
r‘“m‘an ST T T T rvr p

transmissivity (ft?/min)

N}
[)

S - storativity
Q - discharge rate (ft?/min)
r - radial distance from pumping to observation well (ft)

A(ﬁe"}o - drawdown for one log cycle of time

to

time intercept on semi-log plot
assumptions and limitations:
- Assumptions are similar to those of Hantush and Jacob method

- this method is well suited to the analysis of bounded
confined aquifers and small r, i.e., observation well
close to pumping well.

3. Theis non-equilibrium equation modified by Cooper and Jacob (1946) for
Recovery Data (Driscoll, 1986):

Q J ('tl/t:)

n|———

brlsi=s) -\ (t/1)

T - transmissivity (ft?/min)

'T=

Q - discharge rate (ft®/min)
s - residual drawdown (ft)
t - time since pumping began (min)
t - time since pumping stopped (min)
4. Determining Hydraulic Conductivity:
K=T}
K - hydraulic conductivity (ft/min)
T - transmissivity (ft?/min)

b - aquifer thickness (ft)

Project JCO-104H




5. Determining Seepage Velocity:
By Darcy's Law,

= Kk dh. I
v K_dTn

<

- seepage velocity (ft/min)
K - hydraulic conductivity
dh : ,
a1 hydraulic gradient

n - effective porosity

Project JCO-104H
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(continued)

V-4

mping test

10/1/87

harge pu
2.07gpm, 2-40gpm

isc
30,

9/29-

Constant D
Q

V-2
ch H(ft)

v-4
Time ch H(ft)

8

2

7.9
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V-4

53:98 7

)
H

Time

1

LS U]
e I

Lo S )

> 0D
e
MY Yy

&3 O

L)
Ty

r—

™~

e
Ry
-
-
tre

ot

I~

=

=
.
Bl
e

U TIOONE S emn OT S T T -
N o . AL a2 =
Y3 D M Y ) > b PO -

SR ol TR L T T S T S Y

St T

€O 03 OY OO0 02 O3 000D OO O3 O D0 CO o G0 0 00 9D G e o)

IO D
-

Uy U Uy

L e T TR WS T A Y

{




V-2 10-1-87 V-4 V-2

Constant Discharge test recovery data: V-4
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Constant Discharge test Recovery Data: V-4 (continue

10-1-87
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“:\ Wchler

) WELL PUMPING/TESTING DATA SHEZT Page _[| of 3
Associates WELL °
so8 no.  TCOM e wo. « V- oaTE:9/20,20, s0/i/p2 puresn/TEsTED BY: REE/PS
] . -
- WELL DIA.: il Pumping Method : Grdmbs fvim«qrﬁlc Weather: Swmny gy /et
’ , . ure T ranschices / r p,
REFERENCE POINT:TOP Of-PVtcenve GsimaperzRENCE ELEVATION: 8-59
. ) /
INITIAL OEPTH TO WATER: 2440  INITIAL DEPTH OF OPEN wiLL: 35

INITIAL HEIGHT CF WATER COLUMN IN WELL: /O- §’

UOLUME OF ! CASING FULL OF WATER: ©-23 ¢u. FEET
(PI x RZx H), INFT3 0.23 ~ x 7.473 = 2. 23 GAL.

TOTAL voLUNE | DEPTH TO bk .
- PUMPED WATER COMMENTS &
ciock  Trime {gallons) (fest) ('\ o ‘f\) 0BSERVATIONS
VLUl ELAPSE [X .
/105,54 | © o 490 Ao measvedd &f £ SCopL
/r2).00 | O o /097 | ~ho AooTnif g 2boe
j2o0,00 | O o /0.82 [B<es n ez 2. AL (200D
( \ WATER LEVELS
\ ( RECcon Ds b US/ni
[ ( DATH COGFE /2
U
Olop | 3% | 454625 /055 Aol BULES
0200 | 4 «46.38 0.0 &;Z;;;/éi:‘w
114640 | ¥ § 4566.28 24,5 2 sy A o) M-SRl

1 HO. OF CASINGS FULL PUMPED:

{ ’
0TE 2440 = J0.9F = S/mI7C
Depth Sampled: MoTe 4

NM’(M &tulnn&é 77__—” L

SEMPLES TAKEN::

iy



\' .
A \ Wchler 3
WELL PUMPING/TESTING OATA SHEET Page & of =

Assocmtczs
508 no. T Mgl no. VY paTE: 9/2%,39, 14 /a3 PUNPED/TESTED BY:RE&/DS
WELL 0IA.: 7"  Pumping Method:Grimbhs Svbmesidle Weather:_Siumnyq + tiarm,
REFERENCE POINT: F/essUre7rensloces” ReFRenCE ELEVATION: —
INITIAL OEPTH TO WATER: 24/YO INITIAL DEPTH OF OPEN WELL:_ 35’
INITIAL HEIGHT CF WATER COLUMN IN WELL: /267
— TR G
voxzt,i\;s-:'(o; 1(«3.39;11\:?;&;%&1. o.F-meh _o_x_3_7_._4 gg.nFEE;j . P{,\':ETZC;;Lé Iﬂf‘»bw
n b DEPTH OF ,
CLock  [TIME /Z/Z%Z_I;Z’“O* f’) /Z:ZE S oggggszﬁois
77mE__ |eapsep - (Feer) seemme
/605, 30 Lpws| 12189,13 380 z.oy 9/29
17s0.q5 | S 12205.7) 272 202
18020 | € /2&:4,5} Fo62 2.0
1500.30 | T 22 w/85 .52 2.0%
2000w | 8 122.53.5D 7.45 2.0y
2100, vr] (2233.86 7.37 2. 02
2158.20 | [0 (22 89,6/ .32 Z.02
225%.20 | (I (23066.,2p .25 207
235+ | (2 (2322.9Y 3.25" 2,05 /30
o pam | 13 n~o pATH w o DATH Ao DAM '
0203.% | IV 12354.08 ESRs /59
vo oAt | (S Vo DATA Ao DATA wo DATA
042,20 |.(6 123p8./6 Fo1d 2.02
wo DA I'% NO DATYH N0 DATH wno DATA
0bor30 | 18 /24 20.23 .02 z.02
| opey.00 (] (2427057 | 697 z.02
02500 | 20 /1245157 6-92 /5§
| 290900 | 2| 1246823 ¢. 87 2.0z
0958.06 | 22. | 12403645 6-85 z.o/
1705.00 | &3 | sesor.é0 6.20 Xy

NO. OF CASINGS FULL PUNPED: 244 8.28 = wbouCed pjpre: 19,1 F =S5 D

Depth Sampled: ——
SAMPLES TAKEN: — 702l Drawclon » so.53 - 5.52 = 5.05 "

———————ee

——— . —

]
k Sy P — | Rigptatm Tliaa L F




“.\ Wehler

WELL PUHMPING/TESTING O0ATA SHEET Page 3 of ;5_

Associctes .
so8 No. 2 JCo0MMueLe no. - U-H  paTe: #/29-30,00/ /47 punpen/TESTED BY: 258
WELL DIA.: 7,’ Pumping Method: Gnimfos Submrensidle Weather: Suany ¢ Wow

INITIAL DEPTH TO WATER:

REFERENCE POINT: FressureTransoloce/ REFERENCE ELSUATION:

—

. -l’ l
Z 940 IyITIAL DEPTH OF OPEN WELL: 3

INITIAL HEIGHT OF WATER COLUMN IN WELL: /O-6°

UOLUME OF 1 CASING FULL OF WATER: ©-23 (U. FEST
(PI x R® x H), INFT3 _ .23 x 71.473 = 2. 73 6AL.

R Depmnof L

o Bl oS DU B

(Zeooo: | 24 12576,38 6.7 % 2.0/

130000 AN /25-5'2,5-/ 6-82 2.0

(35700 | 26 12557.5/ 6.25% z.q4/% Q invgagedd 4TS
—-:s.;'.oo.oo. 2t 1256575 617 .27

160400 | 28 1258959 6.3 2.357

1300.00 | 29 12603574 b 12 2. 35

(80040 | 30 12626.29 G 10 2.3

(dG00-00 | 3/ | /264520 6o} 2.2

200000 | 3 2. 12663.95~ | 602 z. 3y

z(oa-do 27 /2682.4¢ 6.00 2.33

2200.00 | 3¢ (2 201 3% 6.00 2.33

2200.00 | &5~ j2320. 0 .97 2.33

zqvo.0v | 36 12338729 5.92 2.33 EDoF PN EIIE

KO. OF CASINGS FULL FUNMPED:
Depch Sampled:
SEMPLES TAKEN:
PREZCERVATIVE:

nvore ! /01 T SR oC ,
ﬂwﬁzawo{c«m:‘ /0-47‘5_:72’5_:&5
re o _Channel F

—




1 Y\ wanler
Associates
so8 no. TCO0ueLe o, : V-2 pate:9/21-30,/0//82punpensTEsTED BY REE/DS

WELL PUMPING/TESTING O0ATA Sxzzy Page _[/ of 3

WeELL OIA.: 2 Pumping Method: 085&Rv 47704 L/ELL Weather: SU""S"‘Q e
. : Pressie T?ﬂ:c/ua«/ . ; 2/ )
REFERENCE POINT: ToP 0fF Chnsry REFERENCE ELEVATION:_ S £.28

. i / /7
INITIAL OEPTH TO WATER: &2 3:23  INITIAL DEPTH OF OPEN WELL: 35
INITIAL HEIGHT OF WATER COLUMN IN WELL: ([.7%

UOLUME OF t CASING FULL OF WATER: ©-26 (U, FEET
(PI x R® x H)Y, IN FT3 .26 x 7.473 =__ /.92 GAL.

TOTAL VOLUKE | oEPTH TO DR .
: PUMPED WATER COMMENTS &
cock  rive fgallons) (fest) (K; ‘\) 0BSERVATIONS
77mE_ |eApsep| - .
29| (1052 | o o 23.23 |= defmm o G- 29 (m-score)
. - fer T _
12340 o O 5.50 . = ic\;,_qzoimk TEST &5 Gl AT ) 200
( N | WATER LEvels
) < |recoan s d Vs
| | pEm toceea
00s5 1S | 3F | Y5438 S, 25 -0.25 (o-( (ﬂzcowv)
0286.2l| 29 s 66.38 5. 4% —-0-03
[18p.20| 9B | 1566.28 23,32 - 0:01 & 96 *lo r\ecw@&?/-.
\(MU«JMQJ k)/m-SCGFC)
NO. OF CASIHGS FULL PUMPED: MNgte . 23.23 =550 =5670C
Depth Sampled: ' 796
SEMPLES TAKEN: [ Cloted o Clhsn &

PRESZIUATIVE: _ L sk




“.\ Wahler
Associates

: =
INITIAL OEPTH TO VATER: 2 3-23 INITIAL DEPTH OF OPEN WeLL: 33

jo8 No. 1 TCOIM gLy no. : V-2 paTE: 9/24,30,19/pF PUMPED/TESTED BY:RE4/DS
YELL CIA.:

REFERENCE POINT: Pressure TraaschgesREFERENCE ELEVATION:

WELL PUMPING/TESTING

0ATA SHEET

Page 2. of 3

Pumping Method: OBSEAYATvon WELL Weather: Swany + tianwa,

INITIAL HEIGHT OF WATER CGLUMN IN WELL: /47 7

ST S ST O T e vt
U T ppemor o T
//z_ngg-fz;fﬂ%- a Bi%f‘ CS'S) COMMENTS &
CLOck "™ FIME (Fr3) A8 025ERVATIONS
77me ELAPSE [ (FEET)
1605.30 | Hhus| 12187.13 3. 85 2.04 7/2%
I?—;‘O.LU’ S 12205.7 2. 82 Z.02
1 BCo.20 6 (224,69 5-80 2.0
1500.30 | T (22 @/.45 3. FF 2.0
200045 | B 122.572.50 2, P 2.0y
210000 T 1727356 2,72 2.02
2isB.30 | (0 (22 89,6/ 390 Z.02
225920 (1 (23206.,20 %, 7o 20 T
235%30 | (2 12322.9Y 3. 32 z.0j 7/30
MO DATE 13 rNo DATH w0 DATA Ao DATA
0203.% | | 12386.08 335 /59
wo 284 | IS Vo DATA A0 DATA wo DATA
04/02,?0 (g (2.2p8. /6 3.72 2:02
o path | TF O 2ATH A0 DATA wo DATA
06o1.30 | '8 124 20,23 2. 92 z.02
0304.00 | (] 124 27057 2.30 2.0z
075F.00 | 20 /245157 3.30 /59
| 219900 | 2| 12468.23 3,67 -Z'OZ
r_9'7‘58-00 22.| 12vy03.85 %, 65 2.0/
r_//05'00_ 23 r2S0/.60 265 [- 548

0. OF CAS1iHGS FULL FURPED:

Depth Sampled:
SAMPLES TAKEN:

pu— o d

g

- - -
BIZgzoasus

AOTC.: < Cavilesd on c’h&rmagd

- —————— e

ozl bm'u_a(M: .50~ 2,30 =L-20

e A ——————— -

—




“ A Wehler
Asscciates
JOB NO.

Page 3 of 3
pate:_#/25 30,19/ /81 puneEn/TESTED BY: RE8

WELL PUMPING/TESTING
J'CO{WHUCLL NO. : U-Z-

weLL pIA.: 2

0ATA SHEET

Pumping Method: Odf{tu&ﬂd/u-a)é'/,(_ Weather: Stany 2 woam

~

Pressvre” /rqn:a/vce/

=

REFERENCE POINT: ENCE ELEVATION:
'INITIAL OEPTH TO WATER: 23,23 INITIAL DEPTH OF 0PeN uzLL:_3S’
INITIAL HEIGHT CF WATER COLUMN IN WELL: // 77’
UOLUME OF 1 CASING FULL OF WATER: 0,26 cu. FEET
(PRI x R* x H), INFT2 _0.26 x 7.473 =__ /.52 6GAL. .
. ) —
mg;{g/a DeP\f'f\OiL CP -
T A READING i ten 65079 COINENTS z
TIME ehps-p - (CES) pPrbe (f1) (i) 08SZRUATIONS
(zeooo | 24 12576,38 3.¢5 2.0/
1300:00 | 25 12532,5/ 2.62 2.01
135700 | 26 12557.5/ 3077 z.g, % Q nesd 4TS
15.00:00 ¢ F /zyé§,77 .90 z2.27.
[604.00 | 28 12589.5Y 2,40 2.357
1Feo.00 | 29 1260 #5354 | 2.3% 2,35
(oo | B0 12626.29 5.3 2.3
(60000 | 3/ /264520 2.3/ 2.2Y
20000 | 32 /1266395 3.35 2. 3Y
210000 | 2% - /#682.4¢ 2.35 2.323
2200:00 | 3¢ 12 301 3F 2.32 2.33
2320000 | L5~ /2320 0F 2. 32 2.373
zyoo.0v | 36 12338.729 3.30 2.23 gmbaﬁﬂc/ﬁ}%’/n&
o /s
o
0. OF CASINGS FULL FUNPED: AOTES [eapctost P claﬂﬂ-"ffé’

Dapth Sampled:
TAHEN:
PRESZZVATIVE:

SAMPLES

v Yo e I}ﬁa«;ﬁ?&ﬁ« 2 5.50-350= 3‘?0

;=-——-




-t

Hantush - Jacob Method (by GWAP)

Data for Fump Test

el 1 MName : Vg Date of Test: /27727
Well Number: i
pumped Well Dischargesd) = 2,05 ogpm
pumped Well Radiusdir) = D.17 feet _
pistance(d) of Qbservation Well from Fumped Well = S.00 fset (V2)
2
Entry Timelt) Drawdown (s) t 7/ d
Ma. {min.o S {min. sq.tt.7
1 g0.000 a.oo0 0.QoE+QQ
2 0.250 0.020 3.71E-03
3 0,500 G.a30 S.8lE-03
) 1.000 0.200 1.58E-02
S 2,000 0,400 S.1ZE-GZ
S 2.000 0,550 4.&FE-02
7 4,000 0.430 ALZSE-0Z
3 S.000 Gg.200 ?.38e-02
9 10.000 a.7a0 1.55E-01
10 14,000 1.100 2.90E-01
11 25,000 1.z00 3.71E-0t
1z 40,000 1.3200 &L 25E-01
13 40,000 1. 350 ?.32E-01
14 117.0400 1.420 1.848E+00
13 sF.00a0 1.420 2.80E+00
18 240,000 1.500 3.73E+00Q
17 SO0, 00 1.520 g, s¥E+00Q
13 240.000 1.5350 S.AZE+00
17 4zZ0.,000 1.220 SL.TEEFGD
zn 20.0a0 1.400 7L.I0E+0D
z21 40,000 1,420 Z.44E+Q0
22 00,000 1.45 ?LISE+O0
23 20 .000 1,420 1 1ZE+OL
z4 PS0.000 1.820 1.S0E+01
25 Li4a,adaa [.&30 1 .72E+0Q1Y
25 ! 1240.000 1.480 1.772+01
27 {320,000 1.480 2.08E+01
23 1444.000 1.430 2.2S5E+01

L J




_3I

1.46

0.446

1og
W¢u,r/b>

-0.34

-1.54

PUMPEP T EST DSTAS  (V4)

+ = Type Curve
Confined Leaky: r/B = 0.10
SOLUTION

Transmissivity = &.289E-02 ft.2/min.
Storat@uity = |.,387E-03

log t/d2 _
00 -2.00 -1.00 0.00 .00 2.00
T ] T T 1.0
. ve .° .0°°§'D°0. ®0DO * *
- Lo 7 o.c
8
o lec
L 4 -1.0
1 L L 1 -2.0
.30 g8.20 1.20 2.20 3.20 4.20
log 1/U
o — Data



“V' Wahler Associates

A\ CALCULATION SHEET sieer [ or 5 _sweets
PROJECT Tnro /%F/mu'ﬂp ﬁormrcr//rm prosECT No. _LCO D4+
SUBJECT /]m’lf“/m?r/ DI’/‘AM flO 77’ /,0/0//-'//!"/“

FILE

CALCULATED 8Y D.S- CHECKED BY ﬁ‘ (. DATE /D// /3’7

'Eiéé‘iégsi':f" -:"'€?:: i

i . - ; : ‘ 3 : o ' P : ; ! '

o b e _-_—_..__,___.—_ .

___..~_ ommvh — 70005 mcﬁwr/ //3(1_6077,00#0&,,0.@(]/@"7 &Ny

. e
¥

629xm_;ﬁﬁm7 ;5§§§ f;w;;!

B RE 7 RUL a e e T

' e K :__Q%’ x10°* ﬁ/””’? o _____w__
e —
i T TR : ——- “:i__ e _‘;;.._; S S S

EJ{IQ{(] /&C( /LILI,/
i ; : : :

R - MF‘[O““? 24_. _'C(gf{/riﬁr”_*__;;_;
= K / 1 — ' —

1 _. @.ﬁ.-, T S /Dofcfnfzome//{( /7“0/74/___,__;
T n/n'_l 0. 009

[N SN G —_ [ U S ___‘___..:__. !

__w__\/:"_? 6767/ 40__)(__0 007? P IR S S S

— - : -.__OL/- ._'.,.-_. .

| ' 7/777 ﬂ—agcu{’er mcztrmﬁ
V= ?9?xm5 e I
ﬁ/ O R o T

e e

(= AT Aty L
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N

PROJECT

J—O('(b (%P'rr/'rrv'

Wahler Associates

CALCULATIO‘J SHEET
/7 N’cr‘/ﬁ.!"r/

E

SHEET l OF_2 SHEETS

prosECT No. J (O~ 04 H

SUBJECT /’fﬂ"

trrit D/"f}vzmo Tt (Dlrifntions

CALCULATED 8Y

74.(?.

D&

CHECXED BY

:IOICOID S)'frcuf//'_/ X/r@ 74[”’/4’//“/# ‘,_

[T .

i

:ﬁr

730 _ R =705 G S 0IT 7%/

Jut A(ho

) ,_ = b (aqu, /-;7" T/?((‘anhr —7_______

T g /om ﬁ?/m@ ____Acm h). = 0,531 S
' ThT (0 B ) —frpmgr,aph T
| ok e A | _'_;'i_'i'i;:iiiff:_;_':::;;
' | | R Y P N

/b T T B
X = ok dio? /77,,7
T 77__:‘1 S N SN N
| | = — S i) Lo > _.____Z:
K= €63 IO ity = 292 % (07 Cfeee” i

. S=05 T, =TT ]
e o0 o

S = (6'/7 X1 (O ?f?rr'wzn/ (066 mis N } l
N2 % R
S.= (kv 10 E o ' |




“V Wahler Associates

: Z
A‘ CALCULATION SHEET SHEET z_us_é'_sussrs

PROJECT —EJQCO Chemical) (b)’DDfC/'//fﬂ prosect no. _J(CO—(DILH
SUBIECT (’m’lﬁ‘ﬁ"tﬂ D/ °(‘karq!2 7;'§[ /’,z/(/ /aﬁﬁnﬂ

FILE
CALCULATED BY D.S. CHECKED 8Y A DATE /0/1//??
i . N ey 4

Poe o b e e e

i : H . H i B i : N .
- _ : -~ e m b . T e e e e e e e e

i i;jiﬁcpage__,l/e/oa[g_,v_: _ —_ o

\/=_/(*‘§g, f _. | chm/ 077 pofa’nfomefnc_.ﬁ?ﬂp,,

~

S e i
T Dty o A
e mwm@ o aemumel 4;'“5‘:
:5**__ i Tﬁv—_ T [;6’ 0. b‘ Fram an r}j ) /9f(7.
n _VZV?_éE_L((J—i,:OOoLX T
%_____ R T R S L O//-j'-- U

S 1o L7/ S S S—

e o T R

1
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- e —
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“V Wahler Associates
A\ CALCULATION SHEET sweer _AE or_ 5 sweers
© PROJECT NS. :If’O"/DZ/Jj

PRCJECT

SUBJECT /_)Qﬂ?'fav’h'/ D/ nmm? 7;'<T /;‘Mf///b’//ffm'
_ FILE
D.&. . CHECKED BY AC DATE /Q///ZZ

CALCULATED BY

Woc/:#zf;d/ _'Tﬁcé; ‘77@7:754(// 577/'/07 ﬁ%uav‘/m __ﬁ__

ID_[_OUP?”/ Dm{a -

;& zw
ET

~ f'
L

(I :
B . H
L U VR
H - i . .

H : - : :

"“‘{;nz’af;j a’am S - ‘“ “__,__“;
, o s |
’ 216057 & = 4321.0 _0,5_:_ ,L/ 02,

: —114,1 ' o _f_’,)_l(;.l.().~ 1.00 2120
g, = 10810 2.00 132
4o = SHlg /.00 1.0
216879 o - 171.0 Q.00 .32
2o = 126.0 | 1600 0.7
2 e = QLY 2500 0.30
Y9500 = 57.9 2g.c0 0.2
1220400 = 37.0 60.C0 0.47
_‘Llifaq 0 _:_ 22.9 A9 .co 0.22. .
17.:113"gqn = 6. S 129,00 O, 222

b ﬁj_s_.o_ - 13.3 175 00 017
R

=36k - 2bomm L
'j':‘i— 2160’ + ¢ SRR T S




“V ' Wahler Associates

A‘ CALCULATION SHEET sueet 5 o0r 5 seers
PROJECT prosect wo._ J (O —{04 H

SU3JECT [Qn“/cmﬂ‘ D/fﬂhym? 7;‘"/‘ /Qﬂgu/g‘/(dﬁr‘
. FILE
CALCULATED BY D-S CHECKED BY A /’ DATE /072/(‘?7

i

— -

T = 53 ff/mw 7 (916/ ,:' & 733 gpn';___g_.‘
' _ /-#THQ[—H{_ - —:/5 . E"03/ Iﬁfﬁhm

T= 42 _é“x._/ éf__l__ﬁf_/m&z —

gf’(ecf Z dafa pvmf?

from cJ)roP]; f - l

e i ey 5'”’“;‘"?“.“%

A A SO S ‘(f/f)——‘zz“;“:;“*

IR R T S B A

%

i

! . B [ e, Ll .
{ o o : . C : : [ : /- i E o
i : . . i : . . . : . : . : : : : . t . . . : H
: . : : - . — i : et . . N
: : ; ; : - B : i : . N : : : . i l
: R : ! . ] . N : : ' i . H .
. ' ! : L

(l

_}._____ _~_4

_;_?*_E_ g ;5 (15 =609 K (5 f’f/m/@._w BN

| BN
= 304 o_icm/sf»n I

H_______sp»p B e N M Ty —
5 SR R RO, W Sty

S VRN 5 S/ I i
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APPENDIX D




“3. Wchler

Associates
508 No. = TJCO 0 HueL wo. : Vol

———_————

of |

PUMPING/TESTING DATA SHEE Page._l_

DATE:_J/21-39, 10/1/8# PUMPED/TESTED BY:4G:6/DS

WELL

0 BsE£L vAT7oN) Wglleather: Suany andd crarm

"
WELL DIA.: Z Pumping Method:

' )
REFERSNCE ELEUATION: 28,29

REFERENCE POINT: TOP oF Christy

INITIAL DEPTH TO WATER: 23.67
INITIAL HEIGHT OF WATER COLUMN IN WELL:

!

INITIAL DEPTH OF OPEN weLL: ¥86.00

z4.33"

VOLUME OF 1 CASING FULL OF WATER: ©-53 cu. FEET
(PI x R® x H), INFT3 053 — x7.479 = 317 gaL.

TOTAL VOLUNE | DEPTH TO DA _
_ PUMPED WATER COMMENTS &
Cock  TIME {gallans) (feet) (K e N OBSERVATIONS
T7mE ELAPSED
“&).O“l O O 2‘346 7 L\o ?_Z? —_r-:ST 635/’\5_4‘7- /2-'0072&
(23%4 F| 30, F6.3% 23.67 0.00 —_
130¢.11 | 60mq 3-1.35 23%.61 | o.00 -
1503,27 | Bhas| . 270.60 22,68 | ~o.0l _
1706.46 |5 GICLL{;' 2 6.60 4+ 0.0 F —_
ZO‘{&LS 9 1063,0_3 23.6Y4 +0.0 3 —
oby4l.30] (8.5 2265.473 23.65 +~0.0.2 G-30
y24a.1F 25 200835 2.2.6F ©.00 D pompi§ e 4T 13115
235385 | ¢ H55/.37 23,5 -0.08 Socsib . ol 0w
coshy; | 37 Yreb-38 22.4 +0.0 | /O/’/chouf/aymm
o3or.c0 | 39 NS 6638 23.¢45 ro-02
120345 | 48 4566-368 23.66 +0.01

HQ. OF CASINGS FULL FUMPED:

Depth Sampled:
SAHPLES TAKEN:
PRZSERUATIVE:




“:\ Wahler

Associates
08 No. T et no. - V-3 0ATE: §/21, 20, 1c//DF PUMPED/TESTED gy:RGB/DS

WELL DIA.: 5” Pumping Method: Q€558 vAT70A &ECL . Weather: Sunnd # LML

WELL PUMPING/TESTING DATA SHEET Page _{ of _ [

REFERENCE POINT:___TOC . REFERENCE ELEVATION: ST60

/

. . |
INITIAL DEPTH TO WATER: <214 INITIAL DEPTH OF OPEN WELL: 35
INITIAL HEIGHT CF WATER COLUMN IN WELL: (2.06

VGLUME OF | CASING FULL OF WATER: O.-26 qu. FEET
(PI x R® x H), INFT® 0.26 — w7.379 = [ 77 gaL.

S ——————

TOTAL VOLUNE | OEPTH TO AN .
PUMPED WATER COMMENTS &
Cepck  TIME {gallons) (feet) O\ o k) ORSERVATIONS
77E ELApSEN -
o4 15 O o 2294 ko q-29 RBegin Testat 12:00
1236:00 | 30min 32.%0 229F -©.03 |
(309.33 |60mn 140.05 23.0% -0.08
150l.co | Bhr | 265.62 - 2%.02 | ~0.08§
(Jo4.10 | S biy.4 2 z3.0%- -0.08 -
zos02| 9 10FI. 27 273.06 -0l o pd bom ()AQ@U&D/.
O64Y-30 | 5.5 227F-49 2.3.13 —0./? ' 9-30
0850,00| 2) Z252500 22,15 | ~g.2/
2513 | 22 3012.83 2376 oz D pompIng ree s T 13148
(uysi30| 27 2%/, 62 23,13 ~0:/9 |
234573 36 453252 23.24 —0.30
cos0.(S| 3* 566,30 z23./) -0 /7 1o -1 Nc_ouv‘jd’a#f\
0305.08 39 YS66.34 23.05 —~0.// ]
(201.50 | up 56638 232.0]l ~0.0F l

NO. OF CASIHGS FULL PUMPED:
Depth Sampled:
SAMPLES TAKEN:

PRTCSTusTrus,
SseS T L :




“ A Wahler
Assocxcnes ,
j08 NO. T Hugll na. V-5 DaTE: ¥21-30,/8447 puMPED/TESTED BY:R6S/0S

WELL PUMPING/TESTING OATA SHEET Pagewl—_ of _/

s,

WELL 0IA.: 2 _Pumping Method: @358 2 M 7700/ cg(( Weather: Sinay < LaruA

. . . /
REFERENCE POINT: 2272 a/‘fv‘e&@arzrgy__ REFERENCE ELEVATION:__d2-/¥

. . , !
INITIAL DEPTH TO WATER: 2595 INITIAL DEPTH OF OPEN WELL:. 3é-S
INITIAL HEIGHT OF WATER COLUMN IN WELL: /0.55’

VOLUME OF 1 CASING FULL OF WATER: -2%  cu. FEET

(1 x R® x M), INFT3 023 T % 7.473 = (72 6AL.
TOTAL VOLUNE | DEPTH TO DR .
PUMPED WATER COMMENTS &
e,;%f Eﬁgﬁea {gallons) (feet) 1 Ne k) | 0BSERVATIONS
/i25.30 | 0 ) 25.75 Ao 9-27 7.:;,,/,5 S L1200
1223.56 | 30min 8.4/ z57s .00 |
(30057 | 6Omm /Z 5,/‘/ 2593 o-02
tysa00 |3he | 32%29 | zs5.9p 2005
/2000 | 5 | 606-00 25852 003
2050.#0 | 7 I6F].55 25,56 —e.9/
Oés2.2F | /45 225228 Z2 67 —0-02 7-30
129400 | 25 279767 25750 005 Aqar /3/5
2356./5 | 3¢ 4SS 76 2 26.06 e ol —xga/wy
010220 | 3% YS 66.38 25 0.00 |
0307.20 | 37 66 .38 z 558 o .00
/5250 | 76 | wsws.34 2558 -0/

NO. OF CASINGS FULL PUMPED:
Depth Sampled:
SAMPLES TAKEN:

Recsa _”|.-

Rgscevy SR : . ————
.ng




“:\ Wehler
Associates

' /
WELL PUMPING/TESTING DATA SHEET Page _/ of

s08 no. TCO10HHueLL no. - V™8 naTeglss0,4//67 PuneensTESTED BY:R6E/DS

WELL CIA.: 2/ Pumping Method: J&SEAyATIon/ 4%ELL  Weather: Senay - “aan

. . . /
REFERENCE POINT:Zap of rurel &;,gz RSFERENCE ELEVATION: 2227

’ !
INITIAL OEPTH TO WATER: 2457 INITIAL DEPTH OF apeN ueLL: 727

INITIAL HEIGHT COF WATER COLUMN IN WELL: /&-//

UOLUME OF 1 CASING FULL OF WATER: O, %0 CU. FEET

(PFI x R* x H), INFT3 2.9 x 7.473 = 2,96 6AL.
roTaL voLue | oEPTH To YN .
T e | (oaltons) VA (NS CBSERVATIONS
77mmE \eAapsen
/11333 | © 0 2v.57 Ao 25 e
1226540 |Hom | 53.8% 2958 | o0/
125750 |60mn |  [/6.6 2 24 5Y 005
1953.30 (34 | 35997 2453 0. 06
/656D |5 55873 29,5/ 0.0p
2/06./5 | 9 /103,43 8 ©-03
063800\ /8.5 2258.36 2 .58 o.0f 730
/122751 | 25 z2785.26 24,5+ .02 D@ ar /35
185 5.00 | 30 37237.us” 2v, 52 0-02 | possiit ;{W..'
2356.00 | 36 | wseLR/ 2p08 | = 0N | por TEETT o
/06,00 a ¥S66-38 2¢5 7 0.00
0312-90 | 39 Y5 66.3 8 ZY. 58 0.0/
/5150 | 48 0556.38 | 2955 0.00

NO. OF CASINGS FULL PUMPED:
Depth Sampled:
SAMPLES TAKEN:

nnnnnn

FREZIZRATIVZ: - o e e




“:\ Wchler

i N N S '-_ ge. / Of

WELL DIA.: 2 " Pumping Method: JGSERUATION &)g({ Weather: Swmay w Latuq

, . - . Vd
REFERENCE POINT: 702 2 Sreed $>5/7 4 REFERENCE ELEVATION: S56-2€

’ /
INITIAL OEPTH TO WATER: 23-/9 / INITIAL DEPTH OF OPEN WELL: 35.5
INITIAL HEIGHT OF WATER COLUMN IN WELL: ,2R.3/

VOLUME OF 1 CASING FULL OF WATER: O,27# CU. FEET

(PT «x R®x H), INFT3 0.27 ~ x 7.479 =_2,0/ _GaL.
TOTAL VOLUME | 0EPTH TO AN N ,
PUMPED WATER COMMENTS &
%ﬁf‘é@ Téggsm {galions) (feet) (K P k) OBRSERVATIONS
Joy3.09 | O o 2347 Ao 525 af_"fﬁ%ﬂ
129005 |Bomn | BOTF z3.1F 0. 02
/3436 | §0mn | /50.69 | “3/7 @00
1512.20 |34r 388.5/ 2 3./} O-02
#1620 | 5 £39.33 23.06 0./3
06u49.46 | /85 228195 23.22 ~0.03 9320
122330 |25 | Z954.3S 23.23 —0-9Y D pomping rate 5712005~
2390.4p | 36 | 752007 %32 T2C | ess bl ol
06 28, 30 37 Y566.34 2323 ’.0‘07” /0 ﬂ?(aw%yo/ﬂ;fg
o29z.00 | 37 | 6638 232/ |7902
j213:4%0 | 78 | 7566.38 zz.22_ | —¢-03

NO. OF CASINGS FULL FumPEQ:
Depth Sampled: - o
SAMPLES TAKEN:

PRESERVATIVE: - B . )




W Wehler

WELL PUMPING/TESTING DATA SHEsT Page | of __/

Associctes

508 no. < TCOMHueLe wo. |
WELL DIA.: 2" Pumping Method: OGS§R2uATION WELL Weather: S'um\;t+ e
5922’

REFERENCE POINT: “Tap oFSteal Cas:&g' REFERENCE ELEVATION:

INITIAL OEPTH TO WATER: Z
INITIAL HEIGHT CF WATER COLUMN IN WELL: 3 2.3 7

s.13°

VOLUME OF | CASING FULL OF WATER: 6.7/

/
INITIAL DEPTH OF OPEN WELL: S A4S

CU. FEET

NO. OF CASINGS FULL FUMPED:

Depth Sampled:

SEMPLES TAKEN:

(PI x R® x H), IN FT3 _0O.2] x 7.473 =_5. 28 GAL.
TOTAL VOLUNE | 0EPTH TO DR ,
PUMPED WATER COMMENTS &
%%Céé 225560 fgallons) (feet) (K; "\) 02SERVATIONS
/AN o Z5/S Ao ﬂsz.zgynj s& oo
120/i¢p | [mn | 2:02 2503 002 -
1202001 R .0y 25/3 0-02
203,003 - 6046 251y o0/
(20400 |7 g-c8 25,7 002
| 120500 |5 | (o0 2503 0-02
(2/000 |0 22.00 2.5 ©.0/
21500 |15 $3-00 25,3 0.02
J220,05 |20 y0.5 } 2155 0-00
(246,20 | 40 ?3.59 2573 0.072.
/5525 140 AES 257s2 003
/450.25 | 34r 3yy. 2y 257,3 002
/69809 |5 582.0¢ 25,0 0-05"
205750 | .7 J039.34 215/ 0.00
o¢2300 |/8.5 2236./4 2577Y 0.0/ 9-30
/24f.00 | 25 | 299,62 25709 006
235940 | 36 | s553 93 s 25 | ~0./0 pucds ;@;g{f;gp oo
0/0000| 3F Y566.28 25./5~ 000 16/
030200 |39 | wsezg 25,13 0,02
| 749.05 | HE | vs6634 2574 0-0/

PRESERUATIVE:




“.'\ Wehler

. Page | of [/
Associates —

WELL PUMPING/TESTING DATA SHEZT L.

WELL DIA.: 2 Pumping Method: CBSERU4TION WELL Veather: Simay o bdonng

REFERENCE POINT: B2 ¢/ Skc/f‘ﬂ\n]'z 'REFERENCE ELEVATION:

572,66

INITIAL OEPTH TO MATER: 2%-00 INITIAL DEPTH OF QPEN WiLL: 9 7+ SO
INITIAL HEIGHT CF WATER COLUMN IN WELL: .30.50
UGLUME OF | CASING FULL OF WATER:0-§2Z  “Cu. FEET
(PI x R* x H), INFT3 __ g7~ x 7.473 =_%-78 6aL.
TOTAL VOLUNE | OEPTH TO DR .
, PUMPED WATER COMMENTS &
CLOCk  TIME {gallons) (feat) ('\; \'\) O2SEAVATIONS
TINE ELApSEN - .
729
Jo0y0.-22 | O o AY.00 K—O Fes7 besns 5T 1200
/24725 |{30mm | 83.4¢ 23.96 0-0Y |
/30700 60 /35.3Y 23.97> 0-03
(5/0.40 | 34 | . 385./5 Z23.55" 0.0
/P20 | 5 £25, 29 2395 .05
645740 | 185 | 228597 23,97 0.0/ 530
1230.1F | 25~ 27+ 77 23.99 o.0/
z33%.00| 3¢ | 45750/ 243 —0./73 poctd b drenodan
cowdoo| 37 | wsés.28 2 .00 0-00 10 oveyelare.
O2¢6.00 | 39 Y}j{gl;?; 23.59 (9-62/
/2730 | 78 9s66.38 232.99% 0.0/

NO. OF CASIHGS FULL FUNPED:

Depth Sampled:
SAMPLES TAKEN:
PRESERVATIVE:




W wehler
Assocmtes

"INITIAL DEPTH TO UATER:

WELL

so8 No. = TCOT04 HueLL wo.

UELL DIA.: 2" Pumping Method: ORBSERUANION WELL Weather:

PUMPING/TESTING

-3

DATA SHzZET

REFERENCE POINT: ©P UF Steel Cex )Q}.REFERENCE ELEVATION:

23.70

INITIAL DEPTH OF OPEN WELL:

INITIAL HEIGHT CF WATER CCLUMN IN WELL:

UQLUME OF 1 CASING FULL OF WATER: ©-66 (u. FEET

Page [/ of /

—

SLM{% 1= e il

5727

55.0

(PI «x R¥ x H), INFT® 0.6 ~ x 7.473 = 4.4 &aL.
TOTAL ‘UOLUHE DEPTH TO N .
ST e | toations) P (NN OBSERUAT TONS
772me &Aapsep -
0420 | O 0 23,70 40 it Z?f/é;;;y
123830 7% | FR7F 23.45 0.0/
/3/6.2 |60 | (5453 23.68 0.02
/50637 3| 38094 23.64 | 094
B | 2 642.87 2246 C.04
0¢58.05 | /85 2298.43 237/ -0-0/ 9-30
12223/ | 25 295%.2 - 23.45 o.02
233400 | 3% 45/0.3y 23.5¢ ~O. /Y 7055140 rranclon,
0043 gl 37 Y5638 237/ | To.oy ooy Asree,
©2stoo | 37 Y4 .28 23.4¢ 0.0/
/20650 | 44 44,98 23 .72/ ~ 0.0/

NO. OF CASLHGS FULL FUMPED:

Depth Sampled:

SAMPLES TAKEM:

PRESZRVATIVE:
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Data for Slug Injectiaon/Withdrawal Test
Well Mame: Wi Date of Test: </15/37
Well MNMumber: 1
Change in Vel.of Water = 0.04 cu.ft.
Effective Radius of Well = - 0.33 feet
Radius of Casing(rc) over Water Level Decline = 0.028 fe=t
Entry: Time(t) ' Head H H/HO
Mo, (min.) (fFt.) (ft.) :
FELEEEFRE EXEREXREXEER  FEREXFXEEEEE  FAXEXEEXEEEE  EREEFXEXEXCER
1 ' 7.000 '
2 a.u00 a.720 1. 720 1.000
3 0.023 -3.420 1.420 0.224
3 a.204q 2.15 1.150 0,449
S 0.367 7.900 0.700 0.323
& 0.547 7.&00 0.s00 0.297
7 0.200 7.400 0.400 0.223
= 1.000 7.200 0.200 0.174
9 1.230 7.200 0.200 0.116
0 1.780 7Z.1040 g.t1o0 0.032
{ 2.200 7.030 0.0380 0.0z29

’




SLUG TEST DaTe (V1)

log t
-2.00 -1.00 0.00 1.00 2.00
1.00 T T T T
0.47 | ¢ -
H/HO "o
0.33 t .
.s
0.00 1 L o Y e e s s L _ 1
-1.02 -0.02 0.8 1.98 2.98
log Tt/rc2
o — Data
+ - Type Curve
Slug Test: aipha = -8.0
SOLUTIGON

Transmissivity = 4.112E~-02 ft.2/min.
Storativity = §5.877E-10

.98

0.0c
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Data for Slug Injection/Withdrawal Test

Well Name: vz
Well Number: 1
Change in Vol.of Water 0.09 cu.ft.
Effective Radiue of Well 0.33 feet

Radius of Casing(rc) over Water Level Decline =

~Entry Time(t) He ad H

No. (min.) (ft.o (ft.o
FEREERER  EFFFEEXRERENE  EXREXFEEEEREN  EXREEEXEEERE

1 &.920

z ‘a.o00 7.250 a.320
3 0.017 7.200 . a.zel
4 ¢.0s0 7.170 0.250
S 0.130 7120 0.z200
& 0.220 7,000 ¢.130
7 0.320 7.070 0.1s0
2 0.%20 7.020 : g.1o00
? 0.320 7.000 g.080
Q 1,200 &.770 Q.,0sa
{ 2.z00 é6.950 0.030

—

Date of Test:

/15,87

0.20 feef

H/HO

1.0a00
0.848
Q.758
0.408
0.345
0,455
0,303
0.242
0.152

0.0%1




SLUG TEST DaTa (V2)

log t _
=-2.00 -1.00 - 0.00 1.00 2.00 3.00
1.00 T T T 1 1.00
.0
0.67 | X 71 0.67
H/HO . H/HO
0.33 | 4 0.23
0.00 ' ‘ LN R L 0.00
-1.76 -0.76 0.24 1.24 2.24 3.24
lcg Tt/rc2
o — Data
+ ~ Type Curve
Slug Test: alpha = —-1.0
SOLUTION

Transmissivity = 4.9251E-02 t.2/min.
Storativity = 3.473E-02




Data for Slug Injection/Withdrawal Test
Well Name: V3 Date of Test: &/15/87
Well Number: 1

Change in Vol.of Water 0.09 cu.ft.

'

Effective Radius of Well 0.42 feet
Radius of Casing(rc) over Water Level Decline = 0.27 feet
Entry Time(ty He ad E H - H/HO
No. {min.> (ft.)D (ft,o
EERXEEERE JHEFFXEFEEIEE  EREXFEAFEREE  AEXEEXEXEERE  XXEFEEXREEEE
i S.850
2 g.ooq0 é.300 0.4%0 1.000
3 0.250 &.27 0.420 0.7z283
4 0.330 &.250 D.400 0.22%
S 1.420 &.200 g.230a 0,77
é 1.920 6.170 0.3220 0.711
7 2.58&Q 4,150 0.z0a0 Q.847
8 3.33240 &.120 n.270 ¢.s500
? 4,250 4,100 a.25 1.S54
10 &8.080 &6.030 0.200 0.444
11 2.530 &.0Qa 0.130 0.223
12 12.080 S.%50 g.10G Q.222
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SLUG TEST DaTesy (v3)
log t

-1.00 0.00 1.00 2.00 3.00 4.00
1.00 [, T T — T T
¢
0.67 | * T
H/HO *
0.33 |- . R
0-00 1 1 * (AL BT x t
-1.45 -0.45 0.55 1.55 2.55 3.355
log Tt/rcZ
o - Data

+ - Type Curve
Slug Test: alpha = —-4.0

SOLUTION

Transmissivity = 2.984E-02 ft.Z2/min.
Storativity = 4,7&48E-0S




Data for Slug

Well Mame: V4
Well Number: i
Change in Vol.of Water =

Injection/Wi thdrawal Test

M
-
~N0
~,
~
—
on
N
oy
|

Date aof Te

0.10 cu,.ft.

Effective Radius of Well 0.42 feet
Radius of Casing(rc) over Water Level Decline = 0.17 fe=t
Entry Time(t) He ad H H/HO
No. (min.) (£t ) ($t.) :
EEEXEREX  EXRXXEXRZFEFERE  FERFEXREFIXARE  FEXXEXEXXERNE  FEXEERZEXREEE
i 7.030
2 -0.000 10.270 1.220 1.000
2 0.017 10,120 1.070 0.877
4 0.0S0 10.000 0.930 0.779
5 0.023 ?.920 0.870 ¢.713
é 0.130 ?.820 0.770 0.8351
7 0.200 - 9.700 0,430 0.533
g 0.270 ?.620 0.570 0.4587
? 0.300 7.3500 Q.45 0,387
10 0.300 7.420 0.270 0.203
i1 0.470 . 3250 Q0.200 0.234
12 0.700 ?.27 0.220 0.130
1z 1.380 g.200 a.150 0.123
14 1.9270 - 2.130 0.100 0.032
1S 2,420 ¢.100 0.03 0.041




SLUG TEST DATES

(vd)

log t.
-2.00 -1.00 0.00 1.00 2.00 3.00
1.00 T T T T
0.87 [ s 7]
H/HO o
| ]
0.33 | ) -
0.00 L L . %.. el e s 1
-1.44 -0.44 0.56 1.56 2.54 3.548
log Tt/rc2
o - Data
+ - Type Curve
Slug Test: alpha = -2.0
SOLUTION

Transmissivity =
Storativity = 1 .4632E-03

1.049E-01 ft.2/min.

H/HQ
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Data for Slﬁg
lLlel]l Mame: Vs
Well Number: i
Change in Vol.of Water

Effective Radius of Well

Injection/Withdrawal Test

Date of Test:

0.04 cu.ft.
0.32 feet

Radius of Casing(rc? over Water Level Decline =
Entry Time(t) He ad H
No. (min.) (ft.D (ft.)
EXEERFERR  EXEREXREEXERE  FEEEXLAXXERX EFREEREERRXER
1 7.270 -
2 0.000 ?.370 2.000
3 0.0&7 ?.270 1.%00
4 0.147 %.200 1.320
] ¢,333 . 100 1.720
é 0.387 g.270 1.400
7 0.887 2.85 1.480
8 1.350 8.700 1.330
? 1.230 2.350 1.18€0
10 2.770 2.370 1.000
11 a.4a0 €.230 g.e3s0
12 34.%7320 8.070 0.700Q
13 &.770 7.700 0.33C
14 2.%20 7.75 0.230
15 12.420 7.970 Q.200
16 18.923 7.450 0.080

$/13/87

H/HO

XEXEEFEXREXEX

QOO 0O C -

oo

D OO

O == = ) )

1N

.000
730
.?13
B85
. 800
730
B33
370
LS00
<4410

o

AN

o
Do oo
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SLUG TEST DaT T (V)

log t
-2.00 -1.00 0.00 1.00 2.00 .00
1-00 » . ] |} T T .
. ¢
0.7 [ * .
H/HO .
0.33 L °
()
0.G0 1 | 1 ’ P > 4
-2.51 -1.,951 -0.5t1 0.49% 1.49 49
lag Tt/rc2
o — Data

+ - Type Curve

Slug Test: alpha = -2.0

SOLUTION

Transmissivity
Storativity

1.978E-03 ft.2/min.
S.877E-04




Data for Slug

Well Name:
Well Number:

Change in Vol,of Water

Vé

Injection/Wi thdrawal Test

0.01 cu.ft,

Date of Test:

Effective Radius of Well 0.33 feet
Radius of Casing(rc) over lWater Level D=cline =
Entry Timedt) He ad H
No. (min.> (ft.> (fFt.D
EERELELEER FEXEFEFEELEEFS  EEXARFXREFEEE  ERFEXEEEXEXE
1 8.400
2 0.000 ?.270 ¢.570
3 0D.017 2.070 0.470
g a.023 Z.870 0.27
o 0.050 8.770 0.170
& 0.087 2.730 0.180
7 0.0&3 3.700 o.100
= 0.117 8.670 d.070
? 0.150 8.550 0.0350
10 0.2487 8.420 f.02a0

?/15/87

H-HQ

[l I e I B o B e B
— YN LN O
Lo O
O B ) e O

0.104
0.07S
O.0z20
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SLLUG TEST DaTéaes (Ve)

. log t
-2.00 -1.00 0.00 1.00 2.00 3.00
1.00 T T T g T
0.67 | N
H/HO
0.33 + .
0.00 IS P L -
0.05 1.05 2.05 3.0S5 4.035 5.05
loqg Tt/rc2
o - Data
+ - Type Curve
Slug Test: alpha = -7.0
SOLUTICN

Transmissivity
Storativity

7.181E-01 ft.2/min.
5.877E-0%
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Data for Slug Injection/Withdrawal Test
Well Mame: U7 _ Date of Test: 9/15/37
Well Number: 1

.02 cu.ft,
0.33 feet

Change in Vol.of Water
Effective Radius of Wel]

I

Radius of Casing(rc) aver Water Level Decline = 0.03 feet
Entry Time(t) He ad H H/HO
No. (min.) , (ft.> (ft.)
EXEXXEEEE FEXEEXEXEFEER  FEEERFEEFERE  XFEXEAXLLEEE  FEFXXFEREXER
f 2.520 .
2 0.0600 ?.670 1.150 1.000
3 a.017 7.450 0.730 ¢.307?
g g.022 ?.300 0.780 0.378
S a.030 2.170 Q.4&50 0.54S
S 0.083 3.?270 0.450 g.3%71
7 0.123 &.a2 a.300 a.z2481
g 0.182 8.720 0,200 0.174
¢ 0.233 &.é7 0.18 . 1320
1a J.217 g.,s520 0.100 0.087
i1 0.423 2.3270 0.330 0.043
12 0.730 8.5%0 0.0z20 0.026




o

SLUG TEST DaTa (v7)

log t
-2.00 -1.00 0.00 1.00 2.00 3.00
1.00 n T T T
0.7 [ 7]
H/HO -
0.33 L -
0 00 i * ¢ LY 1 . A
-0.55 0.45 1.45 2.45 3.45 4.45

log Tt/rc2
o — Data

+ - Type Curve
Slug Test: alpha = -4.0

SOLUTION

Transmissivity = 1,804E-01 ft.2/min.
Storativity = 5.877E-046
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